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New Addition to 
Battle Creek 4 
Sanitarium, Battle 
Creek, Michigan. 
This great institu- 
tion comprises in all 
more than seventy- 
five buildings and 
is known the world 
over. Thousands 
of men and women 























View of Main Lobby in New Addition 


At Battle Creek 


Sanitarium 


R ventilation in this marvelous new fifteen- 
story addition to the Battle Creek Sani- 
tarium, Clarage Type HV Multiblade Fans are 
used exclusively. A total of nine fans are in 
operation, handling approximately 102,400 cubic 
feet of air per minute. ; 
None other in the long list of Type HV Fan instal- 
lations pays hiigher tribute to Chevaxe engineering 
and equipment; because here-at Battle Creek 
everything is scientifically planned for health- 
building, and no other factor received closer 
attention than the problem of adequate ventila- 
tion and the equipment necessary to produce it. 


There are sound reasons why Type HV Multi- 
blade Fans enjoy a national preference. Aside 
from their unparalleled maximum efficiency of 


inventory.” 


come at least once 
a year to Battle 
Creek for “health 


























77%, they are built for unfailing service with 
remarkably little attention. 


The bearings are the finest offered: extra large; 
self-aligning in all planes; ring-oiling; dust-proof 
and oil-tight. The fan wheels are given both a 
static and running balance test—free from vibra- 
tion. The bearing supports extend to the foun- 
dation line. In fact, nothing has been slighted 
to make the Type HV Fans dependable, smooth- 
running, quiet units. 


We will be glad to mail you Catalog 54 giving 
complete details and capacities on the large range 
of sizes available; or write for the co-operation of 
the nearest Clarage engineer—no obligation. 


CLARAGE FAN COMPANY 


KALAMAZOO, MICHIGAN 
Sales Engineering Offices in Principal Cities 


CLARAGE 


TYPE HV MULTIBLADE FANS—77% EFFICIENT 
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Heating -Piping 
and Air Conditioning 


THIS FIRST ISSUE REPRESENTS MONTHS 
OF PLANNING 





Tue consulting and 
contributing editors, 
whose articles will be 
found in this and fu- 
ture issues, are the 
reader’s assurance of 
worth while engineer- 
ing information. They 
have been selected for 
their ability—as engi- 
neers and as writers. 











AN ARTICLE THAT IS 
“TYPICALLY LEWIS” 


Samuel R. Lewis carries on a consult- 
ing engineering Chicago, 
which has brought him in touch with 
largest heating 
projects. He is a past president of the 
A. S. H. V.. E. 


forces in that society’s research activi- 


practice in 
some of the country’s 
and one of the leading 


Those who know him will appre- 
article in 


ties. 


ciate our description of his 


this issue as “typically Lewis.” Those 
who are to come to know him through 
these pages will eventually recognize 
that description as referring to an origi- 
nal style of expressing sound engineering 


data and practice. 


It has been interesting work for our 


editorial organization to this 
first issue and arrange for future issues 
this field as 
promised to serve it. 

First, of course, we have had to es- 
We 


divisions of 


prepare 


which will serve we have 


tablish an editorial policy. have 


had to define exactly the 
the field with which we are to concern 


ourselves—as, for instance, in heating 
we are to concentrate on the larger 
types of construction. Then, we have 


had to weigh the importance of all the 
subjects coming under our editorial jur- 
the 
portions of each that will satisfactorily 
our 


isdiction and work out proper pro- 


and needs of 
had 
matter 


interests 
We have 
issue, 


cover the 
readers. 

that 
can not cover the whole range of heat- 


to appreciate 


one no how large, 


ing, piping and air conditioning trends, 


ENGINEERS DISCUSS 
REFRIGERATION 


Lewis Lipman has been closely asso- 
ciated with the refrigeration field since 
1912 in a research 


designing and ca- 


pacity. His experience has brought him 
in touch with all the applications to 
which refrigeration has been adapted 


and his present work is contributing to 
the further development of this science. 


THEY ARE MAKING HISTORY IN THE FIELD 
OF AIR CONDITIONING 


Walter L. 
“Air 


dustry,” 


whose article, 


Record in 


Fleisher, 
Conditioning—Its In- 
gives us a fine background for 
future editorial development of the ap- 
plication of air conditioning to the 
manufacturing processes, is well known 
in this field. A member of the A. S. 
M. E., the A. S. H. V. E. and the Heat- 
and Piping Contractors National 
\ssociation, Mr. Fleisher is at the pres- 
ent attention 


ing 
time devoting all of his 
to the development of air conditioning. 

Willis H. Carrier is known to every- 
one who has heard the term “air condi- 
He truly be 
pioneer in this science and for that rea- 


tioning.” can called a 


son his ideas of its future possibilities 





can be accepted as an accurate picture of 


coming air conditioning accomplish- 
ments. 

W. G. Frank's experience in air filtra- 
tion dates from work on the develop- 
ment of this’science as a young man in 
Germany. He is now chief designing 
engineer for a consolidation of air filter 
manufacturers. 

E. B. Langenberg has contributed an 
article on warm air heating, particularly 
Mr. Langen- 


berg has had a long experience in de- 


as applied to churches. 


signing, contracting and manufacturing 
in the warm air heating field and is one 
of the leading forces in the warm air 
division of the A. S. H. V. E. 
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have, 


developments and problems and 


therefore, had to work out a program 
far in advance that, as a whole, em- 
braces the type of service we are 


pledged to render. 

All of this planning has been done. 
It has enabled us to present a first issue 
aimed to touch upon most of the lead- 
ing factors which will later come in for 
attention and to line the 


detailed up 


proper material for the future. 


The indispensable part of the whole 
program has been the co-operation of 
leading engineers in the field who have 
taken the 


for and prepared articles on them. Con- 


subjects our schedule calls 
tributors to this first issue are typical 
of the engineering talent which may be 


We 
telling 


expected in each issue. want to 


take this 
readers about each of these writers. 


opportunity of our 


INDUSTRIAL PIPING 


A. W. Moulder has a background of 
long experience in the contracting, en- 
gineering and manufacturing diyisions 
of the 
piping 
butions 


heating, power and _ industrial 
field. His 


will be 


counsel and contri- 
effective in 
the 


concerned with any phase of piping—a 


most pro- 


viding suitable material for reader 


statement supported by his article, “In- 
this 


professor of 


dustrial Piping,” in issue. 

A. G., 
chanical engineering at Johns Hopkins 
University, Baltimore. We went to Pro- 


article 


Christie is me- 


what 
the trend toward higher pressures and 


fessor Christie for an on 


temperatures meant to the design, in- 


piping, 
presentation 


stallation and maintenance of 


and he responded with a 
of data and experience which will be 
found in this issue under the title of “Pip- 
ing for Higher Pressures and Tempera- 
tures.” 


W. H. Wilson is 


fitters in one of the world’s largest in- 


foreman of steam 
dustrial plants. 

B. M. 
engineer with a large company in this 
field, 
brought him in touch with every phase 


Conaty is a district heating 


with an experience which has 


of district heating in its design, installa- 


tion and operation. 
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A tricky 
heating job 
you "dA say? 
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Erie Rariroap Co., Prer 21, NorTH RIveR, NEw York City Photos Brown Bros. for A. C. 
Erie Railroad Co, Engineering Dept., Engineers Henry R. Kent & Co., Heating Contractors Buffalo Forge Co., Unit Heaters 


135,000 sq. ft. of Perishable Produce 


on one undivided River Pier,—open doors at the street end, trucks whizzing in and out, 
blizzards howling up the open River! New York’s mammoth daily fruit and vegetable 
supply to be protected,—quickly, uniformly, controllably, unfailingly! A tricky job, 
indeed,—for old-fashioned methods. But Unit Heaters with Aerorin (The Standard- 
ized Light-Weight Fan System Heat-Surface which fathered the modern Unit Heater) 
did it as slick as a whistle,—because AEROFIN, as is, or as the heart of a Unit Heater, 
is light, compact, non-corrosive and in one of its three types* and 94 standardized 
encased unit sizes, instantly adaptable to any requirement. 
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* AERGFIN, Tube-Plate Construction, for pressures up to 50 lbs. gauge. 

* AEROFIN, continuous seamless tubes, multi ple-coil construction, for pressures from 2% to 150 lbs. gauge. 
ign ones 

* AERGFIN, continuous seamless tubes, for pressures from 25 to 350 lbs, gauge (Temp. 500° F.) 


All Units in standardized steel Casings, ready for Pipe and Duct connections. 
Write for Bulletin H-59, gratis 


Manufactured by 


AerRoFrIN CorRPORATION 


Burnham Building 850 Frelinghuysen Avenue, NEWARK, N. J. Oliver Building 

CHICAGO 39 Cortlandt Street, NEW YORK PITTSBURGH 
Land Title Building United Artists Building Paul Brown Building zi 
PHILADELPHIA DETROIT ST. LOUIS 


Aerorin is sold only by Manufacturers of nationally advertised Fan Heating Apparatus 
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The Jennings Vacuum Heating Pump 
for removing air and condensation 
from return line steam heating systems. 
Supplied in capacities ranging from 
4 to 400 g.p.m. of water and 3 to 171 
cu, ft. per min. of air. For serving 
from 2,500 to 300,000 sq. ft. equivalent 
direct radiation. Either automatically 
controlled or for continuous operation. 


RETURN LINE AND AIR 
LINE VACUUM HEATING 
PUMPS CONDENSATION 
PUMPS COMPRESSORS 
AND VACUUM PUMPS FOR 
AIR AND GASES—STAND.- 
ARD AND SUCTION CEN- 
TRIFUGAL PUMPS — MA 
RINE PUMPS SEWAGE 
EJECTORS—-SUMP PUMPS 
FLAT BOX PUMPS 
HOUSE SERVICE PUMPS. 
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THE NASH ENGINEERING CO 
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--- actual working 
capacity is known 


When a Jennings Vacuum Heating Pump is installed on a 
return line heating system there can be no doubt about return 
lines and radiators being kept clear of all air and condensation. 
For the actual capacity of every Jennings Pump is pre- 
determined at the factory by careful tests under working 
conditions. And the purchaser is supplied with a certified test 
report which gives, in definite figures, the number of g.p.m. of 
water and cu. ft. per min. of air that the pump delivers. There 
is no need to depend on published ratings which state merely 
the amount of radiation for which the pump is recommended. 


Bulletin 85 gives complete details on the construction and 
operating principle of the Jennings Vacuum Heating Pump. 
Write for a copy. 


71 WILSON ROAD, SOUTH NORW. 


Jennings Pumps 
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In the Interests of the Engineer 
and Contractor 


In appearing with this first issue before seven thou- 
sand engineers and contractors in the field of heating, 
piping and air conditioning, the publishers of this new 
journal have somewhat the same feelings as those experi- 
enced by a man newly elected to office and about to 
make his speech of acceptance and promise. On such an 
occasion there is a feeling of gratitude for the confidence 
expressed in him by his constituents. There is a feeling 
of responsibility—that confidence must be justified. 
And there is a feeling of determination to serve and to 
work to the best of his ability, for there is a big job 
expected of him. 

We have that feeling of gratitude. It is an unusual 
expression of confidence to have seven thousand men 
consulting engineers, contractors and supervising and 
operating engineers in industrial plants, public utilities, 
institutions, schools, office buildings and such struc- 
tures—place their vote for this new journal on what 
might be called a campaign promise. That feeling is 
merged with one of responsibility—a responsibility to 
fulfill that promise. And the two combine into a feeling 
of obligation, and a pledge, to render a service as a 
publication that the developments and possibilities of 
this large field have made a necessity, and that our 
readers expect of us. 

The design, installation and operation of heating, 
piping and air conditioning systems and equipment 
afford an opportunity for an engineering editorial serv- 
ice which is limited only by the possibilities for improv- 
ing human comfort and health and increasing produc- 
tion efficiency. 

This issue is the first step in a carefully reasoned 
program of operation aimed to supply the technical 
and practical information and data needed in this 
work. It makes a promise an actuality. It looks ahead 
to an every month enlargement of the opportunity to 


serve better. 
1 





A. R. Acheson 
A. Beaurrienne 
Sabin Crocker 


Philip Drinker 


E. O. Eastwood 
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BOARD OF CONSULTING EDITORS 


BOARD OF CONTRIBUTING EDITORS 





Samuel R. Lewis, A. W. Moulder Dwight D. Kimball 
Consulting Engineer on Consulting Engineer on Consulting Engineer on 
Heating Piping Air Conditioning 


EK. P. Heckel Frederick D. Mensing 
J. D. Hoffman GC. S. Millard 
J. CG. Hornung George B. Mulloy 
Samuel E. Dibble C. H. B. Hotchkiss Alfred J. Offner 
John Howatt 
A. K. Ohmes 
Lee P. Hynes p ge ee 
é na oe David J. Jones ae 
E. L. Elling woo Alfred Kellogg James C. Peebles 
Walter L. Fleisher C. W. Kimball John D. Preble 
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John F. Hale Charles S. Leopold R. P. Schoenijahn 
J. J. Harman Homer R. Linn John D. Small 
R.S. Hawley Lewis Lipman T. S. Tenney 
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The above consulting and contributing editors repre- 

sent a fund of engineering knowledge and experience 
that seldom appears in such quantity as a united force. 
Their combined biographies would leave little, if any- 
thing, uncovered in the field of heating, piping and 
air conditioning. 
These men have interested themselves in the plans of 
HEATING, PIPING and AIR CONDITIONING to 
render a unique editorial service to those engineers and 
contractors concerned with the design, installation and 
operation of heating, piping and air conditioning sys- 
tems and equipment. They have been prompted to do 
so by a sincere desire to contribute to the progress of the 
industry of which they are a part. In their willingness 
to provide articles and advice on problems that con- 
front this field, they afford the reader a rare opportunity 
to secure engineering counsel and guidance. 

We take this occasion to introduce them as a group 
to our readers. All of them are known to some of our 
readers already—many of them, perhaps, to all of our 
readers, for their reputations are national and inter- 
national. They shall, of course, become better known 
through contact with them in the pages of this new 
engineering journal. 


R. V. SAWHILL, Editorial Director 
L. B. SPAFFORD, Engineering Editor 
CHAS. E. PRICE, Research Editor 
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ATR Conditioning 


Its Development in 
By Walter 


Industry 


L. Fleisher 











OTHING can possibly give a 
better idea of the advance- 
ment and development of air 

conditioning in industry than a 
comparison of the comments of 
Eugene N. Foss before the New 
England Cotton Manufacturers’ 
Association in 1889, on the cost 


times. 


“Manufacturers 
noted in the early 
stages of industry that 

there were certain days 
when their goods seemed 
to work better than at other 

Those days were 
measured for atmospheric 
conditions and then duplicated 
mechanically. 
these duplications that modern 
air conditioning has progressed.” 






and we know that it has been largely 
adopted. This apparatus utilizes the 
principle of an atomizer, and calls 
for an extended circulation of water 
and air pipes through the mill, to- 
gether with a water tank and fil- 
This complication 


It was from 
tering device. 
of parts and elaborate arrange- 





of installation and operation of 

air conditioning in an industrial 
plant, and the elaborate and expensive installations 
: which are regularly being installed today. A brief 
quotation from this address, is as follows: 


Cost and Operation Then and Now 

“In reference to regulating the humidity of the 
air, we have stated that it was not in the range of 
this paper to discuss the advantages of moistening 
the air in cotton mills. We take it as an accepted 
fact that a high and constant humidity in the spin- 
ning of yarns and in weaving is necessary. All are 
undoubtedly more or less familiar with the Garland 
apparatus, and have read the admirable treatise of 
Mr. Garland upon the subject. We suppose that the 
Garland apparatus had heretofore been accepted as 
the most modern and the best device in the market, 


PANS TO GIVE OFF MoisturE ESSENTIAL TO THE UNIFORM 

Tue Asove Is a Picture or Wuat Is BELIEvep To BE THE WorLp’s OLDEST 

: Ir Lies UNCOVERED ON THE SITE OF THE 
Cray Ovens Are Bettevep to Dare 
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ment offers all the disadvantages 
of overhead steam pipes, in be- 
ing the receptacle of dust and lint, of danger from 
damage by leakage, annoyance from leaky valves, 
and the breaking of glass air tips, with the care 
of the water tank and filtering to say 
nothing of the cost of running the air pump. The 
first cost is necessarily great, and the results are by 


devices, 


no means satisfactory, since some of the same ob- 
jections that are offered to steam pots and other 
devices are applicable here, in that the moisture is 
not uniformly distributed, and the relative humidity 
will vary with the location of the atomizer. 

“The cost of installation of any one of the modern 
and approved moistening systems calls for a large 
outlay for the plant itself. Mr. Sanford of the Globe 
Yarn Mills, states that the Garland moistening plant 
at Mill No. 1 cost $2,800; and, from inquiries that we 
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have made, we should say 
that this was as low a figure 
as could be obtained for the in- 

stallation of any moderi moisten- 

ing system in a mill of this size. Of 

the maintenance, Mr. Sanford 

says that, from October 15, 1888, to March 

15, 1889, 130 days (the device not being used 

on Sundays and very moist days), it required 
58,500 pounds of coal to actuate the pump, to say 
nothing of repairs. At $5 a ton (2,240 pounds), this 
means an expense of $130.58 for six months, for coal. 
In addition to this, the system requires pure water, 
which had to be taken from the city main at a cost 
of $1 per month, which makes a total of $136.58 as 
the cost of maintenance for six months... .” 
Undoubtedly, the Garland apparatus re- 
ferred to in this address is what is known 
as a direct moistening head, but the type 
of apparatus employed is not the amusing 
part of the excerpts which we have quoted 
from this early article. Mr. Foss’s main ob- 
jection at that time, to the introduction of 
was the excessive cost of 
operating cost 


cost of 





air conditioning, 
$2,800 and the 
amounting for six months to $130 for coal 
Compare this expense 


excessive 


and $6 for water. 
with the following. 

Within the last several years there have 
been installed equipments in rayon plants, 
for air conditioning alone, costing more 
than $250,000 and requiring for their proper 
operation as much as 50,000 pounds of steam 
an hour. Not only that, but without this 
air conditioning, these plants could not 
operate nor produce the goods which they have to 
sell, 

For purposes of depicting the advances that have 
been made in air conditioning and the need which 
the owner feels for such results as can be obtained 
from modern air conditioning, a comparison between 
the statements made by Mr. Foss in 1889 and actual 
installations made in 1928, a period of thirty-nine 
years, would indicate the progress of air condition- 
ing in industry better than any theoretical discussion 
which we might present to the readers of this article. 
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What Is Air Conditioning? 

In an article attempting to define and then to show 
the development of a science such as air condition- 
ing, one must be careful of one’s definition and then, 
having defined the subject, one must be careful tc 
limit the history and development well within the 
confines of the definition. 

Air conditioning is a broad term referring generally 
to both the temperature and the moisture content of 
the air maintained within an enclosure and, in its 
use in industry, the relationship of both temperature 
and moisture content at a definite temperature must 
together. Neither temperature or 
moisture content considered alone has any particular 
application in the science of air conditioning. For 
every temperature there is a definite moisture-hold- 
ing capacity and for the amount of moisture in a 
definite quantity of air there is a definite saturation 
point. For example, at 50 degrees F., the moisture- 
holding capacity of one cubic foot of air when satur- 
ated is 4.08 grains, while at 60 degrees F. it is 5.75 
grains; at 70 degrees F., 7.98 grains and at 80 de- 
grees I., 10.93 grains. Now raise the sensible tem- 
perature 10 degrees F. at each of these conditions and 
what happens. The 50-degree air is raised to 60 
degrees F.; the relative humidity which was 100 per 
cent drops to 70 per cent; the wet bulb which was 50 
degrees, the same as the dry bulb, changes to 54% 
degrees, but the dew point remains at 50 degrees, no 
moisture having been added. ‘The 60-degree air is 
raised to 70 degrees; then the relative humidity which 
was 100 per cent drops to 71 per cent and the wet 
bulb which was 60 degrees rises to 6334 degrees, but 
the dew point remains at 60 degrees, no moisture 


be considered 





ic. 2-—-AN 
STALLATION 
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HUMIDIFIERS EVER 


IN- 


FOR A 
Factory, 
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ARRANGED FOR 3- 
having been added. Similarly, at Stace Humur- 
70 degrees, the changes are 71 per FICATION AND Is 
cent, wet bulb 73% degrees, and Eourpren Wirtn 
dew point 70 degrees. At 80 de- 3 Pumps 


grees the changes are 72 per cent, 

wet bulb 82% degrees and dew point 80 degrees. 
The interesting thing to note is that within the 

rather narrow range of working temperatures, for 

the same rise in sensible temperature, the relative 

humidity remains about the same and the wet bulb 

follows approximately a strzight line, but the dew 
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point remains constant so long as no moisture is 
added. The wet bulb is the important measurement 
as it measures the total heat of the air and the vapor. 
The relationship between the two and the control of 
this relationship are the two elements entering into 
modern air conditioning. 

Until we were able, by a knowledge of the prop- 
erties of the air and its capacity to hold moisture as 
a vapor, and by the development of apparatus and 
instruments to control and record its psychrometric 
condition, so that both temperature and moisture 
content could be regulated together and in unison, 
air conditioning was a crude art and very little of a 
science. 

Instruments and Apparatus for Controlling 
Temperature and Humidity 

A wide variety of instruments and apparatus is in 
use today for automatically controlling the tempera- 
ture and humidity conditions of the air and for in- 
dicating and recording those conditions. 

In the majority of installations, the valves con- 
trolling steam for humidifying and heating, cold 
water or brine for dehumidifying and cooling, and 
the dampers controlling the relative volumes of fresh, 
recirculated and bypassed air, are operated by com- 
pressed air, the supply of which is regulated by ther- 
mostats actuated by dew point, wet bulb or dry bulb 
temperatures or hygrostats actuated by the tempera- 
ture and vapor pressure of the air under control. 

More rarely the valves and dampers are controlled 
electrically through the make and break of circuits in 
mercury contact thermostats. 

In many small installations, self-contained thermo- 
static valves are used. In this class of apparatus, 
the thermostatic element is filled with a_ volatile 
liquid, the vapor pressure of which varies with the 
temperature and is exerted in a diaphragm attached 
to the valve stem so that the position of the valve 
varies with the temperature. 

The indicating instrument most commonly used 
for determining the condition of the air is the sling 
psychrometer which, when properly used under nor- 
mal air conditions, gives the dry bulb and wet bulb 
temperatures with a high degree of accuracy. 

There are several types of recording instruments. 
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Some employ mer- 
cury or a volatile li- 


“The engineers engaged in 
quid as the expan 
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sion element while 
tioning have been few and of 


others use the ther- 
mocouple. In = air 
conditioning work, 
the instrument 
most commonly 
used is that which 
records the dry 
bulb and wet bulb 
temperatures. 
Recorders which 
give dry bulb tem- 
perature and rela- 
tive humidity are 
also available. 


pioneering tendencies. Human- 
ity at large owes them a great 
debt, for the future of industry 
and the comfort of the indi- 
vidual to a large extent are 


One type of wet 
bulb and dry bulb 
recorder employs a 
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Recently there has 
been developed a 
method of exposing the wet bulb element, whether 
of the indicating or recording thermometer or of 
the thermostat, to the wet bulb temperature of the 
air. In this apparatus (see Fig. 6), the element is 
immersed in water which is made to take on the wet 
bulb temperature of the air by spraying it into a 
current of the air under control or under test; this 
new instrument does not use wicks and sleeves and 
does not depend upon saturating the air. 
Instruments are also made which combine record- 
ing and controlling of the dry bulb and wet bulb 
temperatures, the same expansion elements being 
used for both purposes. 
Some Basic Principles of Thermodynamics 
For those desirous of understanding air 








conditioning and following it as a profes 
sion, nothing is as important as a thorough 
knowledge of the basic principles of engi- 
neering thermodynamics, involving specific- 
ally an understanding of and an ability to 
use intelligently a great mass of data per- 
taining to machinery and apparatus for 
heating and cooling, evaporating and con- 
densing, melting and freezing, moistening 
and drying, and pertaining to the properties 
of water vapor, the properties of air, the 
properties of mixtures of air and water 
vapor and the thermal and physical rela- 
tionships of one to the other. 

The names of Boyle, Charles, Gray, Dal- 
ton, Regnault and a host of others, dating 
back to the late eighteenth and the very 
early nineteenth century are inextricably 
connected with this vast subject. Their 
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philosophical discussions and experimental work 
were applied principally to chemistry but the appli- 
cation to steam and then to air and vapor followed 
as practical use demanded. Just as the formula V* 
=2gh is the fundamental formula for motion, so 
PV=RT is the fundamental formula for gases, 
where P==absolute pressure in pounds per square 
foot; V==the volume of one pound in cubic foot; 
R==a gas constant; and T==absolute temperature. 
The V in the first formula refers to velocity and the 
V in the second formula to volume of one pound of 
air in cubic foot. From this formula most of the 
problems of thermodynamics can be solved. 

To illustrate in its simplest form, the truth of 
these statements as applied to air conditioning, let 
us take a cubic foot of air at 70 degrees dry bulb and 
50 per cent relative humidity. There is a total heat 
value of this cubic foot 
of air 1.9 B.t.u. which 
is not changed up to 
the point of saturation 
at the wet bulb tem- 
perature of 57% de- 
grees. In other words, 
at 6814 degrees dry bulb and 55 per cent relative hu- 
midity, the total heat value is the same because the 
wet bulb is still 574% degrees. When the character- 
istics of air are thoroughly understood, then one is 
prepared to embark on the design of set problems in 
air conditioning. 

The Dominating Factor in Air Conditioning 

It is not too much to say that the wet bulb is the 
dominating factor in air conditioning. It is the diffi- 
culty of understanding the function of the wet bulb 
that has restricted the engineering of air condition- 
ing to a selected few and that is likely to keep the 
engineering of air conditioning problems to that 
selected circle for some years yet. 

In my thirty years experience in the heating and 
ventilating industry, I happened to be for ten years 
chairman of a committee on standardization, one of 
the principal duties of which committee was to work 








Fic. 4.—AIR 

CONDITIONING IN 

A PRINTING 
Room 








6 and a 


May, 1929 


out a method of figuring radiation for household and 
industrial heating. When the work of determining 
a scientific method of figuring heat losses had been 
satisfactorily settled, it devolved on me to explain 
the method and reason for the determination. Our 
findings dealt only with sensible heat—latent heat 
and humidity were not a part of the problem—but 
it was difficult to make this simple determination 
clear to every one. It seems still more difficult to 
create a general understanding of the basic changes 
taking place in air partially saturated with moisture. 
Air conditioning developed slowly from steam 
evaporation to water atomization and then to the 
saturation of air before its introduction into an en- 
closure. When the changes in the dry and wet bulb 
temperatures with relation to each other were thor- 
oughly understood, the modern apparatus now used 
in air conditioning was 

developed. 


To understand the science of air conditioning noth- After it was deter- 
ing is as important as a thorough, knowledge of 
the basic principles of engineering thermodynamics. 


mined that there was a 
definite temperature of 
saturation for every 
“air state” (practical 
application of which understanding was carried 
so far forward by Willis Carrier), the advancement 
of air conditioning from its early crude state to its 
present development was rapid. Though the engi- 
neers engaged in this development have been few 
and of pioneering tendencies, humanity at large owes 
them a great debt; for the future of industry and the 
comfort of the individual to a large extent, is depend- 
ent upon the work they did and the risks they will- 
ingly encountered. 
The Reason for Air Conditioning in Industry 

Practically all materials are hygroscopic; cotton, 
silk, wool, rayon, wood, leather, tobacco, each has a 
definite moisture content under which it reacts best 
to its surroundings. Warping, uniformity, texture 
and breakage are all more or less a function of this 
normal moisture content. It was this fact and the 
elimination of static electricity by high relative hu- 
midity that led to the introduction of air condition- 
ing into industry. 

Many substances have a definite hygroscopic con- 
tent—by this we mean the ability normally to hold 
moisture in proportion to their dry weight. This is 
called “regain” and it varies greatly with the sub- 
stance. This regain or moisture content varies with 
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the relative humidity and sometimes with the abso- 
lute humidity. A material may absorb or give up 
moisture depending upon whether the surrounding 
atmosphere contains a greater or less percentage of 
moisture than the normal condition of the material. 
As most hygroscopic material is sold with a definite 
moisture content as a basis of value, it can readily 
be seen that deviation from this condition may entail 
great loss. 

For instance, silk has a moisture content or normal 
regain of 11 per cent, cotton 8 per cent, wool 18 per 
cent, paper 5 to 6 per cent, flour 13 to 15 per cent 
and rayon 10 to 11 per cent. This normal condition 
is maintained when the material is subjected to a 
surrounding atmosphere of from 55 per cent to 75 
per cent relative humidity. It readily can be seen 
that deviation from these conditions means loss to 
the seller and that consequently it is economic to 
maintain the conditions that will result in constant 
and normal regain. 

It also happens that most materials react better to 
handling and reuse when the normal regain is con- 
tinuously maintained. With modern high speed ma- 
chinery, the heat given off by the machines raises 
the temperature of the surrounding air sufficiently 
to lower the relative humidity to such a point that 
without the addition of moisture artificially added, 
serious handicaps would be encountered; the mate- 
rial often becoming brittle or warped or highly 
charged electrically when the moisture contained is 
taken up by the surrounding air. To overcome these 
abstacles, the air conditioning pioneer has had to in- 
vent controls, dampers, mixers, differential thermo- 
stats and methods of distribution that are as involved 
in their basic ideas and as simple in their daily opera- 
tion as any other scientific development in radio, 
aeroplaning or sound pictures. 

The history of air conditioning dates back to 
almost pre-historic time. The moistening of fer- 
menting doughs for uniform leavening, a true air 
conditioning problem, is authentically preserved in 
some of the prehistoric tablets ; and as bread-making, 
and by bread we mean leavened bread, antedates any 
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other recognized industry, air conditioning, though 
not recognized as such, has persisted for untold cen- 
turies. 

Industries Sought Suitable Climatic Conditions 

The approach to modern air conditioning is first 
exemplified in the bakery where pans of water were 
put in rooms or ovens and hot coals introduced into 
the pans to give off moisture essential to the uniform 
fermentation of the loaves. 

What the philosophical conceptions of the effects 
of moisture on materials may have been is not dis- 
closed in the early literature on this subject. That 
the effect of evaporation was early recognized is 
demonstrated in the use of evaporating pans for the 
making of ice in the Egyptian deserts and the Ara- 
bian mountains and the drying of salt in China and 
around the Mediterranean. That anything so com- 
mon as atmospheric moisture and its effects should 
not have been noted and commented upon is hardly 
possible, but the necessity to duplicate nature’s phe- 
nomena was of little consequence until the machine 
age when quantity production required constant and 
uniform output. 

The textile mill followed the bakery in the use of 
temperature and moisture as a necessary adjunct to 
the proper manufacture of cellulose base substances. 
When the manufacture of textiles was taken out of 
the home, where the individual could wait for the 
proper conditions in order to make the crude articles 
essential to comfort, small manufacturing plants 
were established at nearby places. ‘Transportation 
being so crude, everything essential to the life of 
the community had to be made near its point of 
consumption, However, it did not take long to 
learn the points from which the best articles came, 
and factories were set up at those points because of 
the quality of the goods they produced. It devel- 
oped that the points from which the best goods came 
were the points where the atmospheric conditions 
were most nearly correct for the manufacture of the 


goods in question. These facts became more and 

















more apparent with 
the advent of ma- 
chinery and the in- 
dustrial districts of 
the various manu- 
facturing countries 
were located where the atmosphere was most suit- 
able. 

Not only were special sections of the country bet- 
ter adapted for the manufacture of different materials 
but different days were better than others. The addi- 
tion of artificial heat complicated still more the diffi- 
culties of manufacture. Somehow or other, dry cold 
days in winter brought broken threads or warping 
woodwork or crusted doughs. Steam in pits around 
the edges of work rooms, wet cloths over dough 
troughs, steam in perforated pipes, all regulated by 
hand, helped out the conditions. Lancastershire in 
England, Lyons and Marseilles in France, Brussels 
in Belgium, selected because of their cool moist 
climates, all eventually resorted to artificial condi- 
tioning, and when emigration of these manufacturers 
to America took place, these people selected those 
places where the climatic conditions corresponded to 
those from which the emigrants had come. They 
selected New England, parts of New Jersey, and the 
Niagara Valley,—not where the raw material came 
from, but where the climate was most conducive to 
manufacturing. Climate and weather have had more 
influence upon the location of manufacturing plants 
than any other factor in our whole industrial life. 
not excepting water power and an adequate supply 
of cool soft water. If one recognizes that modern 
air conditioning has changed all this, one can readily 
see what an influence it has had, not only on manu- 
facture but on our whole social and economic struc- 
ture. 

Early Methods of Humidification 

Going back through the early journals of the tex- 
tile and paper industry, one finds that steam was the 
first method of humidification. Steam was utilized 
hecause the evaporation had already taken place be- 
fore its introduction into the air and the latent heat 
essential to its change of state had been added in the 
boiler itself. Therefore, it could more readily be 
absorbed, but its effect upon the air was more diffi- 
cult to control so far as sensible heat was concerned. 
In our evaporation today, the sensible heat taken out 
of the air to effect evaporation, has the effect of cool- 
ing the air by lowering the dry bulb. 

The development of modern apparatus progressed 
first, direct blowing of steam into 
the air, still largely practiced in bakeries, hat fac- 


about as follows: 


tories, glove and hosiery finishing, sizing and like in- 
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dustries; second, 
finely atomizing wa- 
ter directly into the 
air through so called 
“heads” of which an 
endless variety were 
and still are on the market; then the blowing of air 
over wetted surfaces, such as baffles, screens, cloths, 
etc.; then a combination of atomizers and baffles 
through which a current of air was forced; then the 
modern two- and three-spray washers and the two- 
and three-stage washers of an endless variety de- 
signed for complete saturation at a definite tempera- 
ture. 
Involved Problems in Air Conditioning 

As stated earlier in this article, manufacturers 
noted in the early stages of industry that there were 
certain days in the year when their goods seemed to 
work better than at other times. When air condi- 
tioning became an art, those days were definitely 
measured for atmospheric conditions and then were 
duplicated mechanically each day in order to accom- 
plish the results obtained when such conditions oc- 
curred normally. It was from these duplications that 
modern air conditioning has progressed to its present 
state, 

A great many problems in air conditioning are hu- 
midifying problems, that is, they involve the addi- 
tion of moisture to the air delivered in order to main- 
tain a condition of relative humidity that was de- 
stroyed by the heat given off by machinery, lights 
and the sensible heat of the workers. This is the 
simplest problem that the air conditioning engineer 
has to When the problem involves keeping 
the temperature down to or near a desirable point, 
as well as maintaining a definite relative humidity, 
then the problem becomes intricate. 

When it is realized that in systems using consider- 
able outdoor air, the wet bulb and moisture content 
of the new air varies continually and that varying 
quantities must be used as well as varying amounts 
of steam and refrigeration, the problem becomes one 
of calculation commensurate with the most involved 
problem in physics. 


solve. 


In many of these problems, the 
heat of combination must also be considered in order 
to arrive at a proper solution. Now, when it is con- 
sidered that guarantees are made to maintain condi- 
tions within as close as % degree F. dry bulb at all 
times of the year, the accuracy of 
quired can be easily visualized. 


calculation re- 
If cost of installa- 
tion and operation were not a factor, a system could 
be made so large that errors could be covered by ex- 
cess capacity—but today the expert figures very 
closely, and excess figuring would throw a bid out 
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of the picture, either on first costs or operating costs. 

A complete knowledge of refrigeration must be a 
part of the air conditioning engineer's equipment be- 
cause in industry, as well as in the comfort field, re- 
frigeration is often necessary to obtain the results 
required. For instance, in the bakery, the dough 
room, the cooling of the mixer air and loaf cooling, 
all being air conditioning problems, require refrigera- 
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photographic films, the cutting and perforating rooms 
of film laboratories, refrigeration is an essential part 
of the conditioning system, 

This refrigeration effect is usually applied in the 
washer and dehumidifier and the amount of water 
circulated and atomized is dependent upon the heat 
transfer desired. 


I do not feel that I can end this article without 








tion as an adjunct to the systems. 


In candy manu- 
facturing, the packing, storage, machinery rooms and 


cooling tables require refrigeration. In rayon, the 
reeling and inspection departments require accurate 
results, and refrigeration must be used. In match 
factories, in rotogravure plants, in the making of 
chewing gum, gelatine and celluloid products, and in 
butterine plants, refrigeration is also necessary to 
the manufacturing process. 

In the conditioning of mushrooms, the drying of 


reference to Prof. A. S. Eddington’'s new book on 
“The Nature of the Physical Universe.” In this book 
he says, “There is only one law of nature,—the 
second law of thermodynamics” which law 
that the efficiency of a reversible engine depends only 
upon the temperatures between which it works. I 
leave this relationship to the deductions of the reader, 
but it is interesting to learn that one of the funda- 
mental laws of air conditioning is used as the basis 
of reasoning for the new conception of the universe. 


says 


A Letter to the Editor 


from John H. Zink, chairman 


Welding Committee, Heating and Piping Contractors National Association 


To the Editor: 

Your active entry into the heating field through the 
medium of this publication presents to you many op- 
portunities, and not the least of these is intelligent and 
continued publicity on the entire question of welding as 
applied to our industry. 

The welding committee of the Heating and Piping 
Contractors National Association expresses to you its 
sincere hope for your continued sticcess, and a friendly 
challenge that you accept your responsibility for full 
co-operation with those of us who are interested in hav- 


‘ing welding accepted and delivered by our members to 
the owner in a manner that will promote its general 


use. 

The purpose of our committee will be to abolish, so 
far as we are able, the use of unsatisfactory standards, 
and to eliminate any idea of “shift for yourself” that 
may be in evidence among our members. 

The scope of this work for the benefit of our con- 
tractors will include the design of new materials as 
well as a limit control on materials already in use. In 
addition, it will include the preparation of a welding 
manual that will enable our contractors to test the weld- 
ing operator in their own shops in an inexpensive and 
satisfactory manner, and make available to such con- 
tractors the fundamentals necessary to supervise prop- 
erly the design and installation work. This knowledge 
will enable him to determine accurately the various 
welding costs as well as permit him to sell welding in 
an intelligent and convincing manner. 

We will also prepare and make available to the trade 





a detailed specification that will enable the owner and 
his consulting engineer to include welding as a prin- 
cipal part of their specifications. This will give them 
the assurance that the welding installation will be made 
under approved engineering standards and will dispel 
from their minds any doubts they may have as to the 
real economic value of welding. This specification will 
make mandatory the use of our new flanged welding neck 
as approved by our standardization committee, as well 
as the adoption of the “V” 
will present intelligent welding rod specification and 
such other control as will be deemed necessary to insure 
an installation which is in accordance with accepted 
standards. 


type weld as standard. It 


We recognize that there has been a hesitancy to ac- 
cept welding in some instances. This may be attributed 
The principal one is its improper 
application. These objections will be overcome by the 
control we propose to make effective through the co- 
operation of our Heating and Piping Contractors Na- 
tional Association and other interested agencies who are 
co-operating with us. 

Welding in our industry ceases to be a novelty and 
an experiment, and must be appreciated as a necessity. 
We are undergoing the same economic changes in our 
industry as those generally true in all others, and, in 
our opinion, welding best offers the opportunity to meet 


to several causes. 


these changes. 

We cannot hope to accomplish the educational work 
necessary to bring about these results without the full- 
est co-operation of our trade publications. They will 








be the means by which we will release the findings of 
our committee, as well as the instrument through which 
there shall be a free exchange of ideas pertaining to 
this subject matter. 

The fact that you are entering our field with a new 
publication is sufficient proof that you are alive to the 
possibilities and advantages both to yourself and our 
members. Our interests are the same, our field is large 
and important, and I feel sure that your enthusiastic 
reception is assured, and will be met by you with a 
welding program mutually satisfactory. 

John H. Zink, Chairman, 

Welding Committee, Heating and Piping Contractors 

National Association. 


Factory Uses Filtered Air 
for Unit Heaters 


ITHIN the last five years or so, a remarkable 

increase has been witnessed in the use of unit 
heaters for heating and ventilating workrooms and fac- 
tories. Their ability to heat large spaces quickly and 
evenly, flexibility of operation and the ease with which 
they control air circulation and distribution make them 
especially valuable for this service. 

A new and outstanding example of a well planned unit 
heater installation is found in the new plant of the 
Campbell Soup Company in Chicago. This plant con- 
sists of a group of large multi-story buildings, which are 
heated and ventilated almost entirely by unit heaters. 
The seventy-seven units required to do this work are 
distributed in groups over the various floors. An in- 
teresting feature of this installation is that a number 
of heaters are equipped with air filters of the unit cell 
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every supply fan with some kind of an air cleaning de- 
vice. Already we find very few central fan systems that 
do not pass their air through a filter, before it is dis- 
tributed throughout the building. 

Another interesting point in this installation is that 
the unit heaters are provided with sheet metal ducts 
which connect the heater inlet to the outside air. A 
typical layout is given in the line drawing, showing how 
these ducts are placed so as not to obstruct any valu- 
able floor space. As quite a few heaters are located in 
the middle of the workroom floor, the air inlet con- 
nection was dropped through the floor and connected 
with the outside wall under the ceiling of the room 
below. In some of the installations this arrangement 
was reversed, the heater being placed in the room above, 
discharging the heated air downward through the ceil- 
ing. Dampers are placed at a convenient point in every 
air inlet duct, permitting regulation of the amount of 
outside air taken into the heating unit. The filter cells 
are accessible through large doors, and can be removed 
sasily when it becomes necessary to clean them and re- 
new their adhesive film. These doors can also be util- 
ized to serve as dampers for the admittance of room air 
for recirculation. This feature is also brought out in 
the accompanying line drawing. 

We might call attention to the importance of clean- 
ing not only the air taken in from the outside, but also 
of any room air if it is to be recirculated. It should 
be considered that room air is often contaminated to a 
greater extent than the outside air. While the dust load 
of the latter varies with the weather conditions and 
especially the wind-direction, room air is bound to con- 
tain considerable quantities of dust incident to the manu- 
facturing process. We will also find in this air par- 
ticles released from the clothes of the occupants as 
well as exhalations of the human skin and respiratory 
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this purpose. 

While the small 4 
heating cabinets y- 
placed in school- 
rooms and offices 
have long’ been 
equipped with air 
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straining through 
air filters than 
those coming 
from out of doors. 

Taken by itself 
the application de- 
scribed above may 
appear rather un- 
important. But, 
considered as one 
phase of the sci- 
ence of air condi- 
tioning, it fur- 
nishes some little 
food for thought. 
It indicates a 
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COD scr is « pro piping’ as a 





term is a product of advertis- 
ing. It was coined to explain 
the activities of a large national advertiser. Ten 
years ago no one ever heard of “industrial piping.” 
Today it is the generally accepted term for one of 
the most vital parts of the whole industrial fabric. 
“Industrial piping” is doubtless the most impor- 
tant transportation system of industry. Instead of 
conveying goods, machinery and a variety of prod- 
ucts, it conveys steam or liquid for power, heat or 
some other necessary adjunct to production. If 
American business would begin to think of piping in 
terms of transportation, it would be getting at the 
nub of what this article hopes to convey. 
Transportation is a matter of getting anything, 
somewhere at the least possible cost. Cost in trans- 
portation is emphatically not initial expense, but the 
cost of maintenance, the cost of hauling, switching 
and unloading cars and a variety of 


other items, incidental to getting 
something, somewhere. No rail- 


way engineer would lay his rails 
without a careful survey and with- 
out regard for his road bed. 

Too many pipe lines are compar- 
able to heavy gauge rails laid on ties 
which bury themselves in swamp 
land. First cost in piping is the 
chief consideration of many men be- 
cause they lose sight of the funda- 
mental purpose of the piping. 

In commodity transportation, 
freight and express rates are con- 
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stant and tragic reminders of what cost actually is. 
In the industrial transportation field, as represented 
by a piping system, the freight or express rates are 
paid in the boiler house or pumping station and not 
distributed over the piping lines that in reality have 
so great a bearing on the tariff. The f. 
transportation cannot be duplicated in industrial pip- 
ing transportation lines. The man who ships heat 
or energy from a boiler to a machine through a pipe 
line pays the freight at every fitting, joint and bend. 
He pays for maintenance, depreciation and obsol- 


oO. b. of rail 
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escence. And most of the 
time he buys his transport- 
ing pipe lines with his eyes 
tight shut to everything but 


ence are required to deter- 
mine exactly the most eco- 
nomical size of any pipe line. 
That an employe, with no 





first cost. 


Needed—A Pipe Conscious- 
ness 
What industrial executives 





more than a long practical 
experience in piping installa- 
tion work, or some local 
contractor, with perhaps no 














need is more pipe conscious- ~~ SCALES more than a general plumb- 

ness. They do not realize ues ing experience, is not always 

that they are buying a trans- Fic. 3. HERE Is _AN EcoNoMICAL PoINT AT qualified to do the work of 
? 7 Waich Lowerep First Cost Must Be Ouvut- 


portation system, because 
they cannot see inside the 
pipes and realize that actual 
transportation is going on. ‘They see only static, 
uninteresting pipes and forget their real function, 
which is to convey steam, water, gas, oil or what- 
ever it is that is being moved to its destination. 

They see a power house or a pumping station and 
somewhere in the distance a machine or a process 
that must be served with energy, heat or cold. The 
invisible transportation system within the piping is 
too often not visualized—chiefly because it is in 
reality invisible. 

What Is Industrial Piping? 


It is the purpose of this article to outline in some 
detail three basic factors which are common to prac- 
tically all industria! piping installations. Which re- 
minds me, by the way, that I have not yet said what 
is included in the term “industrial piping.” If you 
think of any other piping than the following which 
is used in industry, why that’s probably “industrial 
piping” too. Anyhow, “industrial piping” comprises 
at least the following: 

Power plant or boiler house piping 
Steam distribution piping 

Heating steam piping 

Condensate piping 

Hydraulic piping 

Chemical piping 

Compressed air piping 

Gas piping 

Oil piping 

Refrigeration piping 


Pipe Sizes 


The first consideration in any kind of piping is 
size. In every pipe line, no matter what it is to 
carry, there is an economical size which should be 
accurately established if there is not to be a waste 
of one kind or another. 

Technical knowledge and long engineering experi- 


WEIGHED By Loss or ENERGY 


a consulting engineer is not 
his fault. It is remarkable 
that his practical experience 
is so good a substitute for engineering training. 
With such experience he is usually able to produce 
lines that deliver the goods, even though such de- 
livery is sometimes too expensive due to oversized 
piping and consequent heavy thermal losses. 


Chiefly Problem in Frictional Resistances 

Chiefly the calculation of pipe sizes is a problem 
in frictional resistances. In other words, as shown in 
the sketch, Fig. 3, there is an economical point at 
which consideration of lowered first cost and line 
losses, due to heat or cold radiation, must be out- 
weighed by loss of energy or cost of pumping due 
to increased frictional resistance. 

Calculated velocities are too often the measure by 
which sizes of piping are determined or are the 
excuse for the “jumping off” place, for the reason 
that an equal velocity has been previously used by 
“so and under similar conditions and proved 
successful. Thus, often through sheer daring to take 
a chance on a little higher velocity, these velocities 
have been stepped up slightly from time to time 
until we have reached a point where much more 
economical pipe sizes are used than were in vogue 
some few years ago. 

As a matter of fact, in most problems, velocity 
may be neglected as a factor, as it only becomes 
necessary to consider it in those comparatively few 
cases where a “critical” or “terminal” velocity may 
be reached. This is met, for example, in steam dis- 
tribution where condensation is carried in the same 
piping with the steam, and where it is necessary to 
drain this condensation back against the flow of 
steam. If velocities beyond those pretty well de- 
fined limits known to heating engineers as “terminal” 
are exceeded, water hammer will result. 


SO 


Calculating Economical Pipe Sizes 


As an illustration of how an economical pipe size 
may be calculated from frictional resistance, assume 
a problem where a steam 
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ditions: 

Initial steam pressure, Ib. saturated..............000: 100 
Required to deliver, lb. steam per hour............... 6,000 


The maximum possible future load must always be 
safely considered; therefore, add lb. steam per hour.. 6,000 


een te, SNORE BOP RN, cis kins = 8 640s08tenses 12,000 


Distance from source of steam to point of delivery, feet. 800 
Allowance in equivalent feet of pipe for elbows, bends, 


TS Cs eS eo Eee bean dee wee aeewen 200 





Total equivalent length, feet.................... 1,000 
| __ wre 
h (1+ oe.) for resistance, 


which is used as a basis for most steam tables and charts, 


Using the formula W=87 





we get roughly the following results: 
4-in. pipe—41.0 lb. total drop in pressure. 
“in. pipe—11.80 Ib. total drop in pressure. 
j-in. pipe—4.40 Ib. total drop in pressure. 
in. pipe—1.00 Ib. total drop in pressure. 
)-in. pipe—0.30 Ib. total drop in pressure. 


Obviously, for this particular example, where con- 
tinued loss of heat is a factor, the use of larger than 
a 6-in. pipe will certainly increase first cost, with 
scarcely any gain in energy saved, In other words, 
after the 6-in. size is reached there is nothing more 
to gain by installing a larger size. There are even 
cases in which, if only reduced pressure steam is 
required at the delivery end of the line, the 4-in. line 
would certainly be the economical size to install. 

This would hold true where a high pressure trans- 
mission line is installed to convey steam to a_build- 
ing for the sole purpose of furnishing steam through 
a pressure reducing valve to a low pressure heating 
system. There are thousands of industrial plants 
where this condition exists and it is safe to say that 
most of them have transmission lines supplying 
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Fic. 5.—A Section or INpustTRIAL Piping WHICH 
Is A Part OF AN INSTALLATION OF 69 MILES OF 
Prpinc IN AN O1L REFINERY 


steam which are far above the economical size, and 
many of them might well afford to change them if 
the facts concerning the heat losses with relation to 
the economical sizes were recognized, 

There is a further illustration of this point. 

Calculating Heat Losses 

Roughly, the calculations covering relative heat 
losses in this example are as follows: 
10-in. pipe=2.7 sq. ft. per ft, of length, or 2,160 sq. ft. surface 
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880 sq. ft. surface 
Difference 1,280 sq. ft. surface 

Sq. ft. surface (T—To) K x 30 per cent=B.t.u, loss total per 
hour, 

T=temperature in steam pipe. 

To=average temperature surrounding pipe. 

K==B.t.u.’s sq. ft. per degree difference in temperature. 

30 per cent=—factor discounting above for average insula- 
tion conditions. 

1,280 sq. ft. (375-50) 2.0 B.t.u.’s x 30 per cent=249,600 B.t.u.’s 
per hour. 

This figure reduced to pounds weight of steam per day 
equals approximately 6,000 Ib., which, estimated at a value of 
$1.00 per 1,000 Ib. (which is considerably less than average 
selling price by public utility concerns selling steam)—$6.00 
per day. 


4-in. pipe=1.1 sq. ft. per ft. of length, or 


If the line is in operation only during the heating 
season, which, in our average climate, is usually es 
timated at 210 days, this would, therefore, represent 
a total annual waste of $1,260, or a 15 per cent gross 
return on an investment of approximately $8,000. 

It is impossible to estimate arbitrarily whether 
this amount would pay for the installation of a 4-in. 
line, 800 ft. long, because obviously that would de- 
pend upon too many variable conditions. 
for the purpose of our example, we may assume that 
in considering a new installation, the relative cost of 
the 4-in. line to that of a 10-in. line would bear some 
relation to the weight of the two pipes, which would 
4-in. — 10.79 Ib. per ft., 10-in. — 40.48 Ib. per ft. 
Certainly, the cost would be somewhere near double 
in the one case what it would be for the other and 
with proportionate variation for the intermediate 
sizes. 


However, 


be: 





Economy Through Proper Design 
While this method of calculating pipe sizes may 
seem to be particularly applicable to the design of 
Pive Lines 
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long transmission lines, which is true because of the 
relative importance from the standpoint of first cost, 
nevertheless in supplying steam over short distances 
such as in power plants or boiler houses the same 
method of calculations will result in a decrease in 
sizes of piping which will be even more pronounced. 

The writer recalls reading a book some ten or 
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Fic. 7. 


INSULATING 


twelve years ago on the subject of “Steam Piping’ 
by A. Langstaff Johnston, Jr., which ably advocated 
this method of pipe size calculation. This book was 
loaned to a friend who is architect and consulting 
engineer for one of the largest industrial concerns in 
this country with the result that when he designed 
its next power plant he agreed to try this method 
out to the limit. The result was that in a power 
plant where two large water tube boilers, each hav- 
ing 6-in. nozzles, and two 
poppet valve type engines, 
having 7-in. and 9-in. noz- 
zles respectively, were in- 
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stalled, the largest size pipe in the high pressure 
steam line was the 4-in. header, and the leads to 
boilers and receivers at the engines even smaller. 

This piping system has an almost negligible drop 
in pressure and has been carrying the load perfectly 
for over 10 years. This plant was only recently 
written up in one of our technical papers by the 
operating engineer and was cited as a model of eco- 
nomical operation. The failure of the author of the 
paper to note or mention the fact that his piping 
system is unusual, however, is possibly due to the 
fact that he did not realize this fact. Perhaps some 
small credit may, however, be attributed to this fact 
as contributing to the overall efficiency and low first 
cost of the plant. 

Of course, many consulting engineers, especially 
those responsible for the design of our large modern 
public utility power plants, are doing relatively in 
their much larger stations just this same thing, but 
in industrial plants this degree of economy through 
proper design is much less frequently observed. 

This calculation of pipe sizes by frictional resist- 
ances is applicable to the transmission of gases, 
liquids and, in many cases, to chemicals as well as 
to steam, the only difference being that in the three 
former cases the result goes back to pumping cost 
instead of fuel. 

215-Mile Pipe Line 

Probably our most noted examples of care in the 
figuring of such problems have been in connection 
with the installation of gas transmission lines be- 
tween points a great distance apart. For example, 
the pipe line extending from the natural gas fields in 
northern Louisiana to a refinery district in southern 
Texas covers a total distance of 215 miles. 

The pressure at the point of origin is variable but 
is sufficient at all times to convey the gas economic- 
ally through 18-in, mains to station B, located ap- 
proximately 60 miles away. (See Fig. 4.) Here com- 
pressors are installed which boost the pressure to 
400-425 Ib. which is sufficient to carry it economically 
to station A located approximately 80 miles distant. 
Here it is again passed through compressors and 
boosted to 400-425-lb. pressure and delivered to the 
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discharge point 75 miles away at a pressure of 125 
lb. 

This line is delivering more than 40,000,000 cu. ft. 
of natural gas a day to an important American in- 
dustry, and it will be apparent that before the tre- 
mendous amount of capital necessary to this great 
achievement was invested, able engineers calculated 
the economical size of piping, taking into account 
pumping (or compressing) costs, in proportion to 
first costs, so as to arrive at the best return on invest- 
ment. 

Equally Applicable to Every Installation 

It is the writer’s hope that this example, though 
extreme by its bigness, will serve to impress the 
fact that this same basic principle in design is equally 
applicable in a much smaller but proportionate sense 
to practically every industrial piping installation, 
even down to the circulating drinking water system 
which runs through the plant. 

Data can be found in technical works which will 
permit practical application of these methods of cal- 
culating pipe sizes for most of the problems encoun- 
tered in industrial piping. 


Materials 


Once proper sizes have been determined, the next 
general problem is the selection of materials. Re- 
membering always that every piping system is 
simply a transportation line, we have to consider 
strength, durability and maintenance, all of which 
must be weighed in the light of first cost. Each of 
these items must be viewed from the angle of the 
service the line is to perform. Just as is the case in 
determining proper pipe sizes there is always an 
economical standard in materials. To fall below that 
standard means waste through quick obsolescence or 
very high maintenance. To exceed greatly that stand- 
ard means high initial expense which can not be 
justified through longer life or cheaper maintenance. 

A Brooklyn bridge over a stream on some light 
traffic railroad would never justify itself if it lasted 
a million years. No more could you excuse a flimsy 
structure which frequently dropped freight cars into 
the stream beneath. By the same token you can not 
afford to have ordinary materials where severe con- 
ditions are imposed and yet you do not need expen- 
sive special pipe and fittings in pipe lines when only 
ordinary conditions of usage and service prevail. 

The very rapid growth and development of Amer- 
ican industry with processes undreamed of a decade 
ago have created many new problems in connection 
with the proper selection of materials. Steam pres- 
sures up to 1,800 pounds and temperatures up to 750 
degrees have necessitated pipe joints of a strength 
and character which would have been sheer economic 
nonsense not so many years ago. ee 

Fortunately, the selection of materials has been 
vastly simplified through standards set up by engi- 
neering societies and which are rigidly followed by 
manufacturers supplying such products. 

It is notable to those of us who have, in one capac- 
ity or another, been connected with the great growth 
of the piping industry, that this very urge for piping 
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materials which will economically serve these grow- 
ing needs has resulted in the development and manu- 
facture of many new products which are rapidly be- 
coming common to us. A list of the various kinds of 
pipe used in large quantities today, which are just 
jotted down here, serve to show some special devel- 
opments which, if used at all a few years ago, were 
merely laboratory products : 


a We 








Fic. 9.—Tyres or Lap 
Joints 


(a) Original or present “‘com- 
petitive’ type lap joint. Laps 
approximately 75 per cent of 


pipe wall thickness and machine 
faced in front (next to gasket) 
only. 





(b) Improved type lap joint in 

use for high pressures and tem- 

peratures. Laps not less than 

100 percent of pipe wall thick- 

after machine finish back 

front. Alloy steel stud 
bolts. 


ness 
and 


(c) Tongue and groove lap 
joint for high pressures 
temperatures. Laps 
than 100 per cent of pipe wall 
thickness at thinnest point 
(bottom of groove) after machin- 
ing back and front. Alloy steel 
stud bolts. 


and 


not less 


(d) Male and female lap joint 
for high pressures 
peratures. Laps not 
100 per cent of pipe wall thick- 
ness at thinnest point after ma- 
Alloy 


tem- 
than 


and 


less 


chining back and front. 
steel stud bolts. 





(e) “Sarlun’”—(Weld-seal) lap 
joint. Laps not less than 100 per 
cent of pipe wall thickness at 
thinnest point after machining 
back and front. Alloy steel 
stud bolts. Weld (no gasket 

required). Le ehadlaadadedle/) V liddedlediedede 4 
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Lead pipe—Used in process piping where strong solu- 
tions of acids are encountered. 

It is interesting to note that, in connection with 
practically all of the special piping, such as alumi- 
num, rubber and some of the alloy pipe, there are 
now available fittings, valves and even specialties to 
match up with the pipe so as to make a continuous 
line of the materials for a given process. 

Fittings, Valves, Specialties 

It is impossible to cover even in a general way this 
item of fittings, valves, specialties, etc. They are all 
a very necessary part of industrial piping, but any 
one of them might well require an entire article of 
its own. 

It is in pipe joints that we encounter a most dis- 
turbing element in our estimates after we have se- 
lected basically proper materials. Pipe joints are 
an important factor in the final delivery cost of a pip- 
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Steel Pipe—Continues to be our main product for 
most services. 

Wrought iron pipe--Recommended by its makers 
where corrosion is a factor, such as in condensate, 
heating piping, boiler feed water lines, etc. 

Seamless steel pipe—Now used extensively for the 
high pressure steam power plant piping. Recom- 
mended by codes for steam pressures 400-Ib. and 
higher. 

Alloy steel pipe—Now made in several alloys com- 
bining copper or other metals into products designed 
for use where corrosion or erosion is a factor. 

Brass and copper pipe—Pipe of copper or brass mix- 
ture is being used extensively today where economy 
in the long run can be shown, proving owners are 
becoming more and more interested in final economy. 

Cast iron pipe—Used for outside water piping, drain 
piping and many ordinary services as always. 

Alloy cast iron pipe—Cast iron pipe alloyed with 
other metals is now being produced so that it can be 
threaded for use with regular cast iron screwed fit- 
tings. Designed for installation where an especialiy 
non-corrosive and non-erosive material is required 
and also for some acids. Some alloy cast iron pipe, 
fittings, valves, etc. (not threaded) are recommended 
by their makers for practically all acid and alkaline 
conditions. 

Aluminum pipe—Recommended by its makers for its 
light weight, flexibility for bending and non-corrosive 
feature. 

Wood pipe—Used in certain process piping involving 
strong solutions, both alkaline and acid. 

Hard rubber pipe, rubber lined pipe—These products 
have also become widely used in certain process pip- 
ing where strong solutions of acids are encountered. 
Also for abrasive solutions and dry abrasives. 
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ing system because they affect upkeep, maintenance 
and even the very life of the piping. 
Selecting Type of Pipe Joints 

In selecting the type of pipe joints for a given 
service several factors must be considered: 
Joints which will make up tight. 
Permanence of tightness. 
Labor cost. 
Kase of disassembly for changes. 
Readiness with which materials or preparation 
may be obtained. 

6. First cost. 


WhO No 


Threaded Joints 

Aside from certain cast iron and wood pipe lines, 
most piping lends itself to the use of threaded joints. 
Not so many years ago, this was practically the only 
known type of pipe joint for steam piping and similar 
services. Increased pressures in all kinds of piping, 
but particularly steam piping, the demand for per- 
manence, plus the necessity for the lowest labor cost 
have necessitated the development of other types of 
pipe joints. 

Screwed pipe joints for most ordinary services are 
still used very largely and, even for steam or lines 
alternately to some degree hot and cold, these types 
are economically satisfactory. The greatest trouble 
is with the larger sizes where high temperature con- 
ditions are present. Under such conditions, cast iron 
flanges or fittings will “grow” so that eventually 
they will become leaky. 

By “growth” of the cast iron is meant expansion 
of the metal because of heat and failure to return to 
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its original diameter. Steel pipe so heated does re- 
turn to its original diameter after it cools. The re- 
sult of “growth” is that a slight space is left between 
the pipe and the flange or fitting with resultant slight 
leakage. This starts a corrosive or erosive action 
which gradually becomes worse. 

“Lap” Joints 

Some thirty years ago, the Van Stone joint, or 
what is more commonly referred to as a “lap” joint, 
was developed and brought out. This joint, practic- 
ally in its original conception, adequately met max- 
imum conditions for many years. It has been suc- 
ceeded by many improvements and variations all 
made necessary by the advent of higher pressure and 
temperature requirements. See Fig. 9—«, b, ¢, d, e. 

Lap joints of one type or another cover our basic 
requirements, numbers 1, 2, 3 and 4, probably better 
than any other type of pipe joint. Only items 5 and 
6 are sacrificed to some extent, because such joints 
are slightly more expensive and can only be obtained 
from pipe fabricating shops equipped with machinery 
for properly making this type of joint. 

It is interesting to note that while lap joints were 
developed for and made exclusively in steel pipe for 
many years, recently processes have been developed 
for making similar joints in wrought iron, brass or 
copper piping. This has not only promoted a broader 
use of lap joints but, to some extent, has broadened 
the use of non-ferrous and non-corrosive pipe by the 
very fact that this more permanently tight type of 
joint is available. 

Welded Joints 

Welded pipe joints, properly made, are the answer 

to all of our six basic factors with the possible excep- 
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piping material, including not only steel and wrought 
And welded pipe 
joints have a remarkably good record, The writer 
has had occasion to state a number of times and can 
repeat today that there has never to his knowledge, 
or even hearsay, been a failure in a welded pipe joint 
which was‘made properly. 

It is not fol- 
lowed the development of pipe welding, and have 
properly trained pipe welders in their employ, to fur- 
nish welded piping for working steam pressure up to 
and including 400 lb. and carrying temperatures, in- 
cluding superheat, up to 750 degrees. In many in- 
stances, welded steam headers made by both the 
forge and hammer welding process or by one of the 


iron but even cast iron, brass, etc. 


uncommon for concerns who have 


several autogenous processes are furnished for even 
higher pressures. In Fig. 10 
of pipe welds are shown. 

It is for the industrial executive, either directly 
or through some contact with the experienced engi- 
neer, to determine for his particular problem :—first, 
what the and, 
second, what is the economical manner in which to 
assemble these materials? 


f, g, h, i, various types 


are economical materials to use; 


Supports 


Perhaps the most significant thing in the whole 
field of industrial piping is that those who have given 
the greatest thought and study to the matter of 
hanging or supporting pipe lines have set up factors 
of safety on hangers and supports which are prob- 
ably greater than in any other items in the whole 
field of building or bridge construction. For example, 
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tion of the last—first cost. Even in that particular 
they are often found to be as cheap, if all the items 
entering into a finished joint are considered. 

Welding is applicable to practically all kinds of 


the Power Piping Society, voicing the experience of 
practically all of the country’s largest piping fabrica- 
tors and contractors for the most important power 
piping installations, recently included in its standard 
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specifications :—“All pipe supports and hangers shat! 
have a factor of safety of not less than 12 to 1.” 

It is not strange that it should have done this. The 
strange thing is that ordinarily the hanging or sup- 
porting of piping is given no thought at all. Often 
one might suspect that as far as adequate specifica- 
tions on pipe hangers and supports are concerned, 
the writer of these specifications expected pipe lines 
to support themselves in some miraculous manner in 
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tion of the vibration to which the piping is subjected. 
The absorption of this may, in extreme cases, require 
that springs or other devices be embodied into the 
design. Even under most harmless appearing condi- 
tions, however, provision for locking the hangers 
after installation so that vibration can not slacken off 
the parts is imperative. 
Adjustability 


2. The second basic factor involved in the design 





utter defiance of the immutable law of gravity. 


Basic Considerations in 
Designing Hangers 

It is only possible in the 
space that is left to endeavor to 
cover briefly the basic govern- 
ing considerations which must 
be taken into account in de- 
signing hangers for industrial 
piping, and to impress upon the 
owner or his engineer the su- 
preme importance of knowing 
how the piping is to be sup- 
ported. In training engineers 
who have had to do with the 
design or installation of pip- 
ing, one of the first, and prob- 
ably the most oft repeated in- 
struction in the writer's expe- 
rience, has been :—‘‘Never show 
a pipe line on a plan until you 
know how it is going to be 
supported.” If this item is neg- 
lected, the chances are that.the 
piping will be installed in an 
economically wrong position 
or when the workmen get 
around to making the installa- 
tion it will not be located 
where planned at all, with con- 
sequent “extra” costs for 
changes, wasted materials and 
other complications. 

There are three basic factors 
involved in this problem of 
properly hanging or support- 
ing piping systems: 

Safety 

1. The first consideration in 
the design of supports must 
necessarily be safety. This in- 
volves much more than simply 
a definite factor of safety to 
total weight. Supports must 
be located closely enough to 
prevent sagging. For steam 








Piping Is a System of 
Transportation 


“If American business would 
begin to think of piping in terms 
of transportation, it would be 
getting at the nub of what this 
article hopes to convey. Indus’ 
trial piping is doubtless the 
most important transportation 
system of industry. Instead of 
conveying goods, machinery and 
a variety of products, it conveys 
steam or liquid for power, heat 
or some other necessary adjunct 
to production. 


“The F. O. B. of rail transpor- 
tation can not be duplicated in 
industrial piping transportation 
lines. The man who ships heat 
or energy from a boiler to a 
machine through a pipe line 
pays the freight at every fitting, 
joint and bend. He pays for 
maintenance, depreciation and 
obsolescence. And most of the 
time be buys his transporting 
pipe lines with his eyes tight 
shut to everything but first cost. 


“What industrial executives 
need is more pipe consciousness.” 








of supports for industrial piping is adjustability. A 


specification which admirably 
covered this feature was in- 
cluded in the recent proposed 
Ohio State “Code for Pressure 
Piping” and read :—“Hangers 
for pipes larger than 3%-in. 
shall be capable of screw ad- 
justment after erection.” A 
screw adjustment of some sort 
will usually provide the best 
means of properly distributing 
the load over a number of 
hangers. It is difficult to in- 
stall supports before the pipe 
is put in place so accurately as 
to levels that each hanger will 
be doing its part in carrying 
the total load. Therefore, the 
most practical solution is to 
provide means whereby the 
workmen can adjust these 
hangers after the piping is in 
place. It is not uncommon to 
find pipe lines installed in such 
a manner that only every third 
or fourth hanger is doing any 
work. 

If this adjustability feature 
is thus adequately provided for 
to take care of proper installa- 
tion conditions, it will auto- 
matically provide for readjust- 
ment to compensate for sag- 
ging or irregular settling of 
the structure to which it is at- 
tached. 

Cost 

3. The third basic factor in- 
volved in this hanger problem 
is cost. Obviously, cost in this 
connection must take into ac- 
count chiefly the labor cost of 
installation. Therefore, every 
dollar spent in good design is 
amply repaid severalfold in the 


and other hot lines, the problem of expansion and 
contraction with ample anchorage provisions must 
be met. In such cases the piping will probably be 
insulated and, then, the question of how the insula- 
tion can best be worked about the supports is im- 
portant. If even this small item is neglected the 


efficiency of the insulation may be greatly impaired 
through convection as well as radiation. 

In nearly every case, safety, as applicable to the 
supporting of industrial piping, includes considera- 





total cost of the installation. 

Proper piping engineering, therefore, must include 
a consideration of this part of the total problem. It 
is next in importance only to the other two basic 
factors which are common to every industrial piping 
installation ; i. e., economical pipe sizes and selection 
of proper materials. 

Thus, we have endeavored to establish an apprecia- 
tion of the importance of proper piping and to present 
its three basic principles. 

















HEATING IN 1940 
shows many developments 
in the practice as known 
today, according to 


SAMUEL R. LEWIS 


who writes of heating from 
the viewpoint of ten years 
hence. Better insulation, 
automatic firing devices, 
automatic control of heat 
and cold, changed types of 
radiation are a few 1940 
heating commonplaces 


HESE random notes were found, 
in the year 1940 A. D., between the 


leaves of an old book. Many of the 
circumstances recorded were common experiences in 
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Fic. 1—Tue 1940 MetHop or Carinc ror RuNnouts 
TO RADIATORS FROM RISERS 


1930, and the buildings in which they were operating or 
the basis for their development could even have been 
cited in 1929. 

I wish that I could weave a tale like that of the Con- 
necticut Yankee around them! 

One of the spectacular developments of the present 
day* is the co-operative apartment house, in which there 
may be hundreds of homes. 

The Colossus, in Chicago, is one of these. It houses 
one hundred and fifty families. It was built in 1936. 
It is heated by three boilers which are arranged to 
transfer the heat from the combustion of bituminous 
screenings. These boilers look more like huge ice boxes 
than they look like heaters, as they have enameled steel 
sides and tops and are not hot to the hand. 

There are two coal-pulverizing machines on steel 
tracks in front of the boilers, arranged so that either pul- 
verizer may serve any boiler, electric and coal services 
and ducts being left for quick flexthle connection in each 


*In order to depict more clearly the trend of thought in heating, the 
author of this article writes in the past rather than in the future tense, 
and looks back upon this decade from the vantage point of 1940; and it 
is the year 1940 to which he refers when he mentions, “The present 
day.” 


Fic. 2.— Borer Fronts at Lerr; Coat 
BuNKER AT RicgHt; Unit Coat PULVERIZERS 
AND Spouts at Lower RIGHT 








location. The pulverizers 
are so reliable that a third 
one for the spare boiler is 
unnecessary. The coal 
powder is blown into the 
water-walled combustion 
chambers, which also have 
air-preheater surfaces, and 
the combusion conditions 
within the boilers are all 
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with its wasteful usurpa- 
tion of floor area through 
the entire fifty stories of 
the building, and with its 
incidental overheating of 
adjacent spaces, has been 
reduced to a conduit little 
larger than the main steam 
riser. 

Steam is used for heat- 


indicated by dials and 5 Sg series. a ee tell gp ing, but this varies in tem- 
Tue First Gooseneck Carries Hor Arr ANpd COAL INTO “ 

Sages and are controlled THE Furnace. Tue Seconp GoosENECK Carries Hot perature from as low ” 

automatically. AIR FROM THE FurRNACE WALLS TO THE PULVERIZING 140 degrees up to a maxi- 

Coal handling, from the Macuine. To tHe Richt May Be Seen tHe Drars mum of 200 degrees, 

time the trucks dump into anp GAUGES never reaching atmos- 


the hoppers under the rear 

sidewalk until the coal 

reaches the combustion chamber, is entirely mechanical, 
and the average temperature of the products of combus- 
tion leaving the boiler is well under 350 degrees. The 
ashes are a powder so free from carbon that they do not 
stain one’s hands. They are removed by a metallic 
vacuum cleaner, which delivers them into a separator 
from which they pass to covered steel cans. 


No Chimney and No Smoke 


There is never any smoke. 
One custodian, occasionally checking up the dials, is 
required, and the enormous chimney of former days, 


pheric pressure, all under 

the influence of the mas- 
ter regulators placed out of doors, which control the in- 
tensity of the heat in the radiators in proportion to the 
wind and weather conditions encountered by each facade 
of the building. The master regulator even takes into 
consideration, with its automatic zoning, the lower areas, 
wind-shielded by adjacent structures, and the more ex- 
posed upper stories. 

In the apartments we find the distributing mains of 
the new two-compartment, rectangular tubing developed 
in 1934, built into the walls, with welded-on outlets ap- 
pearing under the windows for radiator connection as 
desired by changing conditions. (See Fig. 1.) We 


Fic. 4—Tuis CoMPARATIVELY SMALL REFRIGERATING MACHINE (PAINTED 


Wuite) Serves THE Arr CooLiInG or A LarGE Orrice BUILDING 
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Fig. 5.—IN AN OprEN Arr SCHOOL THE MANIFOLDS ALONG THE WALLS 
FEED THE WELDED BETWEEN-FLOooR STEAM PIPES 


learn that many of the small compact radiators are re- 
moved in summer and stored in the basement. 

In the sleeping rooms all radiators are recessed, with 
sliding panels in front of them, which close and open 
on pressing a button. Thus, the old-time bugaboo of 
not being able to go to sleep until the room cools down 
is well met, since the radiator can be boxed up in its 
warm chamber, while the window can be opened wide for 
cool sleeping. In the morning, when the windows are 
closed, one presses the button and the radiator, already 
hot, makes quick work of warming up the room. 

In a few of the rooms, using the admirable small 
motor mechanisms produced around 1928 for operating 
dampers, valves, etc., they 
have arranged for two 
windows and the radiator 
shutters to be inter-con- 


Fic. 6—Tuis Orpen Arr Scuoor Is Desicgnep Nor So 
Mucu For OPEN AIR, PER SE, AS FOR UNUSUAL NutTRI- 


idea was invented many years earlier by ingenious board- 
ing school boys who used: ropes and pulleys. 


The 1934 Unit Heater 


In the living rooms there seem to be no radiators. We 
note, however, a handsome pottery vase and are sur- 
prised to find a strong current of warm air issuing from 
it. It is the 1934 unit heater, having its own electric 
fan and steam radiator, all connected into the wall serv- 
ices by a flexible hose. There is no noise, and each 
heater carries its own automatic control mechanism. 

Stepping into the kitchen-corridors, we are impressed 
by the absence of any odors to advertise what our neigh- 
bors are having for lunch. 
Inquiry develops that the 
chimney-tendency of lofty 
buildings has been recog- 


. ¢ : . nh 7 Ser CTE yrprr c J . 
nected, and a silk covered TION AND OBSERVATION SELECTED Purits. ALL nized, and that we shall 
cord ‘is carried from the Winpows, However, ARE ADJUSTABLE AND Usualty fnd a fan and heaters 

Are Open, AND ALL Fioors Are HEATED By STEAM 


wall-button to the head of 
the bed. Thus, the occu- 
pant may open the win- 
dows and close the radia- 
tor shutter after he is 
tucked in bed, and may re- 
verse the operation in the 
morning. This is, of 
course, old stuff, for the 


Pipes BETWEEN THE JOISTS 








with ducts which make a 
clean air plenum chamber 
out of the elevator and 
stair shafts of this build- 
ing, to the end that any 
open kitchen door will in- 
sure a draft of comfort- 
able, sweet smelling air 
into, instead of out of, 
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each kitchen. (They will leave these doors open in spite 
of results!) 


The Laundry on the Roof 


We were invited to inspect the laundries. On looking 
for them, in their usual basement-location, we were 
agreeably disappointed. We finally found them on the 
roof! Here, in high, sunny, airy rooms, separated only 
by screens, we find a group of washing machines, each 
with its various appurtenances. In another part of the 
room there is a group of dryers, though sunshine and 
its attendant bleaching and purifying influences are avail- 
able in dry weather. In a nearby area are the ironing 
machines. The laundresses sing about their work, and 
we do not wonder why help was hard to keep in the old 
days of laundry dungeons with their heat and smell 
and dampness. 

This laundry, in addition to improved sanitation, was 
so arranged that the tubs and washers could be used by 
some one else while the original laundress had passed on 
to the dryers or ironers, in contradistinction to the situa- 
tion in the usual apartment building laundry, where the 
equipment not in actual use, owing to its location, neces- 
sarily was idle. 


Radiators Put in Storage for the Summer 


We then visited the Hopewell Towers, an office build- 
ing of 1936. There was little here which had not been 
observed in the heating equipment of the Colossus 
Apartments, except that all radiators were of the re- 
movable type, and were stored in the radiator room 
during warm weather, just as we store away our summer 
desk fans in winter. 

The cooling equipment here was interesting, however, 
for the entire building has refrigeration-air-cooling. 

Each story is well isolated from all other stories by 
very tight revolving doors, as found necessary, due to 
the tendency of the heavier cool air to run out and down. 

The air ducts are built into the ceiling construction of 
each story, with a rotary electric distributor in the center 
of every bay. We used to see these in the New York 
Central dining cars. The ducts are surprisingly small, 
as is possible due to the mechanical mixing of the com- 
paratively small volume of quite cool, very dry air with 
the warmer room air. Recirculating or return air ducts 
come from near the columns, also at the ceiling. 


Insulation Used in Office Buildings 


No attempt is made to keep the temperature of the 
air in the rooms down 
to the old line comfort- 
zone temperature, but 
experience has proved 
that a_ reduction of 
from eight to ten de- 
grees below the outside 
summer temperature, 
whatever this may be, 
with a_ substantial re- 





duction in moisture, 
renders the tenants 
very happy. 

We found no un- 


leased quarters in the 
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Hopewell building. All of the windows are double, and 
all of the outside walls of this building are sealed with 
bituminous-like compound to reduce infiltration. They 
are lined, also, under the plaster, with a highly efficient 
insulating material. 


Indoor Temperatures Reduced by Roof Sprays 


We observed here for the first time the roof and wall 
sprinkling system. There are, connected with the house 
pumps, a series of small, unobtrusive, brass spray heads 
with which, on sunny, hot, summer days, a fine spray of 
water can be used to wet down the entire exterior sur- 
faces of the building. The results, due to cooling by 
evaporation, are said to be remarkable, sometimes caus- 
ing a reduction of interior temperature equal to that 
gained by the refrigerating plant. The sprays operate 
intermittently, and are so regulated that they merely 
dampen the surfaces, then stop for some time, until 
evaporation has removed the water. No water ever 
runs off to the gutters. 

A little later in the season we took a parlor car for 
Kansas City. It was a very hot day. We had antici- 
pated no pleasure in this day-run, well remembering the 
usual torture of riding in warm weather in a steel car. 

We found the car delightfully cool, however, as it 
had been standing under the station sprays now pro- 
vided for evaporator pre-cooling in the Union Station. 

To our surprise the car stayed cool, and we found 
this to be due to the continued evaporation on the roof, 
of a mere trickle of water maintained from a special 
tank which we noted was quickly refilled at each division 
stop. All of the transcontinental trains, we are told, 
have used this device in sum- 
mer since 1936. 

It was developed and per- 
fected by the research labora- 
tory of the American Soci- 
ety of Heating and Ventilat- 
ing Engineers along about 
1927, 


Dependable, Continuous, 
Automatic Heat 


In Kansas City we in- 
spected several of the new 
housing units near the air 
port. These are low-priced, 
individual houses and are de- 
signed for the ideal in low- 


Fic. 7. — Ourpoor 
REGULATORS WHICH 
Contro. THE In- 
TENSITY OF THE HEAT 
IN THE RapIATORS 
IN PROPORTION TO 
THE WIND AND 
WEATHER. Two 
Types ArE SHOWN 
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cost maintenance. They are heated by gas burning warm 
air furnaces, using electric fans for warm air distribu- 
tion. Some years ago in a residence, one of these devices, 
after having been started, was sealed up for over four- 
teen months, insuring no possibility of human influence 
or adjustment. The heating apparatus functioned per- 
fectly during the entire period, maintaining comfort 
throughout the house and keeping the temperature at 
around 68 degrees during all heating days, and at around 
50 degrees at night, shutting itself down during the 
summer ; starting itself in the fall. It maintained com- 
fort- zone moisture, 
too, and burned low 
grade gas at a cost so 
low that it startled the 
neighbors. 

Such devices are 
being introduced very 
widely in the latest 
phases of district heat- 
ing, and district heat- 
ing seems to be de- 
veloping into heating 
by gas. 

The losses in trans- 
mission, when district 
steam is used, handi- 
cap steam as a long 
distance heat-carrying ; vb = 
medium. Hot water — 
district heating is not 
so wasteful, but no 
approved scheme of 
metering this service 
yet has been devised. 
Gas, on the other 
hand, yields valuable 
by-products in its manufacture, has little loss in trans- 
mission, and can be metered. 

Gas has another interesting feature. While steam and 
hot water carry heat for district purposes, they are not 
easily adapted to household refrigeration purposes. Elec- 
tricity provides refrigeration, but it is still too costly for 
universal heat. Gas, however, serves efficiently for both 
heat and cold. 

It is very evident that the gas era has arrived. The 
great gas mains bringing this modern fuel from the 
mine-top plants could be seen at many points along the 
railroad as we made our way back from Kansas City. 
The railroads, deprived of the milk of the ancient coal- 
carrying revenue, are rightfully allowed the carrier-toll 
for transporting the more efficient cream from this milk 
in the form of gas. 
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Fic. 8—Tue Roor Launpry. 


They Heat the Schoolroom by Heating the Floor 


We stopped at Columbus, Ohio, recently to visit a 
school. In this building we found that more attention 
than usual was paid to heat and air distribution. They 
heated the rooms largely by heating the floors. This 
was an old scheme. “Jim” Davis and I saw a plant like 
this in Gary more than twenty years ago. 

The air supply for the Columbus school was intro- 
duced through slots in the window stools and along the 
outer walls. Comfort and increased efficiency were ob- 
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PHOTOGRAPHY, THE AriRY AND PLEASANT EFFect OF THESE 

Rooms Is Dirricutt to Snow. 

ARE AT THE Lert, Eacu witH Its Tugss anp Gas Stove. THE 

Dryers ARE IN THE CENTER DISTANCE, AND THE IRONING Ma- 
CHINE COMPARTMENTS ARE AT THE RIGHT 
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tained due to the warm floors, with room temperatures 
many degrees below those to which we ordinarily are 
accustomed. The air entered the rooms where one would 
expect it, at the window ledges, and, as it swept the 
entire room positively on the way out, the “little Johnny” 
odors were noticeable by their absence. 


An Electric Steam Unit Heater 


The gymnasium of another school which we visited, 
having plenty of windows, needed no mechanical venti- 
lation, but was heated, except when there was to be a 

crowd of people, by 


electric steam unit 
heaters. These were 
of the very efficient 


type which long ago 
ras adapted from the 
cooling apparatus for 
cylinder jacket water 
used on automobiles. 
The heat transfer 
agencies in this case 
were arranged each 
with two thermostats. 
Thermostat number 
one controlled a valve 
on the steam supply 
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pipe leading to the 

<I heater, and when it 

~~ was cool, permitted 

OwING TO THE LIMITATIONS OF steam to reach the 
heater. When steam 


had warmed the radi- 
ation in the unit and 
had reached the re- 
turn pipe thereof, it 
warmed another ther- 
mostat inserted there, which was so arranged that it 
would make the electric contact which started the fan 
in the unit. If for any reason there was no steam, the 
fan would not start. If the steam supply failed, thermo- 
stat number two would cool off, and so siop the fan. 

An arrangement similar to this was used also at the 
remote ends of vapor heating systems to prevent the gas 
or oil fire in the boiler, often affected too quickly by a 
centrally located house thermostat, from shutting the 
fire off before heat reached the remote radiators. 

In the days when the light-weight tube and sheet ra- 
diation was new, we often were put to it to devise the 
desirable lag or time-element-delay in automatic tem- 
perature control, and the most hopeful solution seemed 
to be the adoption of inter-connected thermostatic ele- 
ments somewhat like those for the Columbus unit heat- 
ers. 

In this building we noted the ultra violet light meters 
and regulators, which were developed and used so satis- 
factorily following the classical studies of 1929-30 of 
the department of health of the city of Chicago. Little 
did we imagine, in the benighted days of that decade, 
what profound health influences would be discovered in 
the light effects beyond the power of the ordinary human 
eye to detect, and which are so potent in our modern 
health conditions ! 

[ am impressed, on looking back over the engineering 
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literature of ten years ago, by the influence which the 
administration of Herbert Hoover had on engineering- 
civilization. In those days people were beginning to talk 
of air-mindedness, meaning an open-mindedness toward, 
or a prejudice in favor of, aviation. 

Mr. Hoover, our first engineer-president since George 
Washington, awakened the nation to engineering-mind- 
edness and brought about very rapid and progressive 
developments in engineering. 

A large manufacturer had printed in his catalog not 
long before 1928, metric system measurements in parallel 
columns to the conventional measurements of that day. 
In this era of world-wide metric adoption, with its so 
greatly simplified labor of mathematics and transposi- 
tion, it seems almost unbelievable that so great a contro- 
versy should have been waged for so long a time over 
the matter. 

In 1928, people were still trying to express boiler ca- 
pacities in “horsepowers” and also were speaking of 
prime mover potentials in “horsepowers.” 

In 1928 the input to radiators was expressed in heat 
units and the output was called square feet. This 
“square feet” had nothing whatever to do with the 
amount of heated surface or with the effective service 
given by the radiator. 

The Brabbee-radiator efficiency meter had not yet been 
invented, and they were laughing at some of us who 
were groping for a term and a meaning which, like the 
Einstein theory, seemed beyond the ability of the ordi- 
nary mind to grasp. 

Dr. Brabbee’s meter solved this difficulty and, of 
course, today all radiator outputs are measured by it 
and are rated in heating comfort which the radiator de- 
livers, rather than as they were formerly rated, in heat 
units put into the radiator. 

In electric practice, the analogy was that an ampere 
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might be called the equivalent of the heat input and a 
watt the useful output. In 1928 we had no equivalent 
to the watt and floundered around trying to make an 
ampere express a watt. 


The International Boiler Selection Scale 


Nowadays, after computing the heat demand of a 
building, anyone may simply and easily select the boiler 
from the international scale. 

This scale takes cognizance of the kind of use to 
\.hich the building may be put, and which fundamen- 
tally reflects firing intervals and chimney hcights. The 
output rating of the boiler under the testing code of the 
American Society of Heating and Ventilating Engineers, 
originally adopted in 1929 and revised many times since 
then, is absolutely dependable. The international scale 
gives the discount which should be taken from this rating 
for reasonable allowances in starting, indifferent atten- 
tion, poor chimney or fuel, etc., and has a different dis- 
count each for bungalows, hotels, office buildings, etc. 

The heat loss from each room is compared with the 
Brabbee meter scale for each kind of heating surface, 
and so we select the radiator. 

The pipe sizes are of course no longer in “square 
feet,” but are selected from tables based on their capacity 
to convey heat. 

Considerable speculation used to be carried on because, 
while a valve with an orifice of a fraction of an inch 
would serve a given duty, the pipe-line connections to 
that valve would be several hundred per cent larger than 
the orifice. 

The pipe sizes had to be so big because they continu- 
ally would clog with debris if made small. 

A great deal of the trouble has been proved to have 
been caused by the varying diameters, contracted veins 
and resistance at screwed fittings. 





Controlling Drinking 


A well regulated supply of circulating drinking water 
is a question of live interest to every industrial plant, 
institution and building as the season approaches when 
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Fic. 1—Dr1aGRAM SHOWING APPLICATION OF TEMPERATURE REG-, 
'ULATOR AND ‘THREE-WAY VALVE ON COOLING SYSTEM FOR 


DRINKING WATER 





Water Temperatures 


cool drinking water means so much 
to the comfort and efficiency of 
workers. Many methods of control- 
ling the temperature of such water 
can be employed. The one illustrated 
here has proved satisfactory in sev- 
eral Rochester, N. Y., factories. 

The diagram, Fig. 1, shows a cir- 
culating pump taking a supply of 
refrigerated water from a tank. In the discharge line 
from the pump, or in the tank itself, is located a tem- 
perature regulator set at, say, 40 degrees. This regu- 
lator operates a three-way valve. 

With the valve disc in one position, water from the 
return is passed out and over the brine coils, which 
cool it in its passage into the tank. When the tempera- 
ture gets too low, the regulator changes the position of 
the valve disc and by-passes the water direct to the tank 
rather than over the coils. A drawing, Fig. 2, of the 
three-way valve is shown. 

The valve connections are so arranged that if the air 
supply should fail, the water will pass to the tank direct, 
rather than over coils. This insures against a freeze-up 

Make-up water is added to the tank by a float valve. 





Fic. 2— THREE- 
WAY VALVE 








HE INCESSANT effort of man to 
overcome the limitaticns of his environ- 
ment is manifested in his effort to secure 

cool conditions in tropic surroundings. It is 
said that the early Chinese dynasties supplied 


the royal families with chilled delicacies thou- 
sands of years ago. It is also said that the 


Egyptians likewise favored their rulers. During the time 
of Alexander the Great in his campaign against the 
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and 1ts future 


By Lewis Lipman 


Persians, snow was used to chill his wines. 
We have rather complete descriptions of 
Nero’s royal banquets, particularly the one on 
Lake Agrippa, to which the Numidian slaves 
carried the snows from the Alps in order that 


the food and wines served at that banquet might be prop- 
erly chilled. Even subsequent so-called barbarians, during 
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Charlemagne’s reign, had begun to realize one fact, 
namely, that water-ice lasted longer than snow because 
of its increased density, and we are told of the storing of 
this ice in his and later reigns of the feudal period. 


Some Early Experiments in Refrigeration 


It was about this time, namely, 1550, that the first 
efforts along scientific lines for the artificial development 
of cold were made. These first attempts were, of course, 
both crude and unprofitable, but they combine to lead 
up to the perfected apparatus used today. Almost the 
first attempt in this direction of which we have any 
record, is that of the Italian physician and scientist, 
Viasius Villafranca, by name, who, in the year 1550, 
determined that a marked temperature reduction could 
be produced by dissolving saltpeter in water. In 1607 
another Italian, Tancredus, produced still lower tem- 
peratures through the blending of snow with saltpeter. 
This may well be said to be the first discovery of the 
“frigerific mixture.” A common example of the “friger- 
ific mixture” in use today is the blending of ice and 
common or rock salt.which was for many years the 
customary way of producing and preserving. ice creams 
and the like. 


Later on, experimenters discovered other “frigerific 
mixtures,” many of them employing snow or ice as an 
auxiliary to the chemicals used, as did Tancredus. Others 
employed simple chemicals in combination, such as muri- 


PARAFFIN COOLERS OF 
Ou. ComMPpANy IN 
PENNSYLVANIA 


atic acid, nitrate of ammonia, sulphuric acid, calcium 
chloride, sodium chloride, etc. In conjunction with these, 
it is probably interesting to note in his article “Science 
Remaking Everyday Life,” by Edward F. Slosson, the 
following: “The chronicle of a century of effort to ap- 
proach the farthest north of temperatures, absolute zero, 
is as fascinating as the temporary struggle to reach the 
geographic pole, and, unlike the other, has proved profit- 
able at every stage. 

“When Fahrenheit, in 1724, stuck his mercury into 
a mixture of salt and snow, he thought he had reached 
the lowest possible point, and boldly scratched a zero 
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on the glass tube, but it was not long before scientists 
began to climb down the minus steps.” 


Refrigeration in the Last Seventy-five Years 


There, then, were the first methods for producing 
artificially low temperatures. In order to carry beyond 
this point in the development of the art, it was neces- 
sary for several discoveries to be made and their con- 
sequent results practically applied, before the great 
strides made in refrigeration during the past seventy- 
five years could occur. These discoveries came in some- 
what the following sequence: 

About the time of the battle of Lexington, in 1775, 
an Englishman, Dr. William Cullen, devised a purely 
mechanical means for producing ice. Needless to say, it 
was nothing more than a gesture toward purely me- 
chanical production of cold. This is also true of the 
first patented machine for this purpose, which patent 
was taken out in 1824 by one Monsieur Vallance of 
France. His apparatus consisted of shallow pans con- 
taining water, over which a current of dry rarefied air 
was circulated. The vapors arising from the water were 
absorbed by the air and, as the process of evaporation 
continued, the heat necessary to produce these vapors 
being constantly extracted from the main body of the 
water, lowered its temperature sufficiently to produce 
freezing. The aqueous vapors with which the air was 
laden, after passing over the water, were absorbed by 





causing the current to flow into a vessel containing con- 
centrated sulphuric acid. By this means, the air was 
rendered fit for its process of again taking up new 
vapors from the water to be frozen. 

With this method, the process of freezing was ren- 
dered continuous. A simple example of this process has 
been in use by desert travelers for many years. It has 
been the custom on desert travel, to carry vessels con- 
taining drinking water, which vessels are covered with 
a heavy cloth. By keeping this cloth saturated with 
water, the evaporation of this water necessitated the 
absorption of the heat contained in the water in the ves- 
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sel, and the temperature of the water thus contained, 
was very appreciably reduced. 

Following this Vallance invention, we find that a 
Jacob Perkins in 1834, contrived an apparatus for pro- 
ducing artificial cold by the evaporation of ether, and 
it was in this process that the first compression system 
was inaugurated. The ether was allowed to flow into a 
cylindrical vessel containing tubes, whereit was vaporized 
in consequence of the reduction of the pressure caused 
by the suction of a pump at one stroke of the piston; 
and was compressed into another vessel, cooled by water, 
at the return stroke. By this means the ether: was re- 
stored to its liquid form and prepared for re-use. 

It should be here stated that Dr. Faraday of Lon- 
don condensed ammonia gas into a liquid by the now 
common method of compressing the gas and then cool- 
ing it. The liquid thus condensed by this process, of 
course, boiled off rapidly into a gas again, absorbing 
heat in the operation. It was this development which 
made possible the vast majority of the present large ice 
and cold storage plants. 

It might be well to elaborate a little here on the first 
important effort to manufacture artificial ice, for it 
should be noted that all efforts considered up to this 
point, were more or less of the laboratory or experi- 
mental nature and all efforts at practical temperature 
reduction were looked upon as a matter of remote de- 
velopment. This is indicated by Lord Bacon, in his 
“Sylva Sylvarum” wherein he comments as follows: 
“Heat and cold are Nature’s two hands whereby she 
chiefly worketh, and heat we have in readiness in re- 
spect of the fire, but for cold, we must stay until it 
cometh, or seek it in deep caverns or high mountains, 
and when all is done we cannot obtain it in any great 
degree, for furnaces of fire are far hotter than a sum- 
mer’s sun, but vaults and hills are not much colder than 
winter’s frost.” There can be no doubt of Bacon’s re- 
alization of the value of such control of cold as of 
heat, yet there seemed to be no vision of its possible 
consummation. 


Ice, of course, was in quite prevalent use from the 
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time of the Revolutionary War, for we have records in- 
dicating the sale of it in the streets of England and in 
home deliveries in America about 1800. Still further 
shipments of natural ice were begun from America 
about this same time. The records indicate the shipment 
of a shipload of ice by one Frederick Tudor of Boston in 
1805, the ice being sent to Martinique in the West In- 
dies, for the purpose of assuaging the sufferings from 
an epidemic of yellow fever raging there at that time. 


Twining, the Father of Compression Refrigeration 

The year 1850 saw two very important events in the 
field of artificial ice-making. In their proper order, let 
us first consider that of Professor Twining of New 
Haven, Conn., who developed an ice making compression 
equipment using ether as the refrigerant. This scientist, 
of quite original and advanced thought, had been ex- 
perimenting for some time with sulphuric ether, with 
the view of devising some tangible process where ice 
could be produced in remunerative quantities. His first 
patent was obtained in England. Another was issued to 
him in the United States in 1853, and a machine was 
placed in operation in Cleveland, Ohio, two years later. 
Among the discoveries developed during his early ex- 
periments, Professor Twining had determined that by 
the evaporation or vaporization of 1 Ib. of ether, 1.2 
lb. of water-ice could be produced from water at a tem- 
perature of 32 degrees F. He also proved that the tem- 
perature of ether could be reduced 28 degrees. It was 
upon this and other data obtained that the system em- 
ployed in his Cleveland machine was developed. 

In this apparatus, he used a double acting vacuum 
and compression pump, having a diameter of 8% inches 
and a stroke of 18 inches, moving at a speed of 180 
strokes per minute. A tubular “restorer” or condenser 
was used in which the ether was retained in liquid form, 
by reason of the pressure induced by the compressing 
action of the pump, combined with the cooling effect 
of water at a relatively lower temperature. The liquid 
ether was permitted to flow through a pipe and valve 
which regulated the flow, to a part of the apparatus 
called the “cistern” in which, on account of the re- 
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duced pressure exist- 
ing therein owing 
to the sucking action 
of the pump, the 
ether would pass 
into its gaseous 
state, and so ex- 
tract heat from the 
surrounding s ur- 
face of the “cistern.” 

This “cistern” was made in such a manner that it 
comprised a number of cells open at their tops and con- 
taining a liquid non-freezable except at extremely low 
temperatures. In this non-freezable liquid were im- 
mersed iron moulds, also open at their tops, and filled 
with the water to be frozen. After this water had been 
completely changed to ice, these moulds were lifted from 
their cells and subjected to a bath of tepid water, as is 
done today in order to facilitate the removal of the ice 
block. 

Professor Twining also discovered that by freezing 
water at a comparatively high temperature the resulting 
ice would possess the much desired quality of trans- 
parency, except for a small porous core in the center of 
the block; whereas, if the temperature was unduly low, 
the product obtained would be opaque. 

This Cleveland machine was designed to produce 1 
ton or two thousands pounds of ice in twenty-four hours. 
The highest actual production attained, however, was 
about sixteen hundred pounds, and this under certain 
disadvantages. This equipment could not be set up and 
made a success commercially, for the production of ice 
was out of all proportion to the current price of natural 
ice obtainable in Cleveland from Lake Erie and sur- 
rounding small lakes. It was, however, operated oc- 
casionally during the interval from 1855 to 1857. 

An interesting fact with regard to this equipment is 
that the process employed, with the exception of the 
refrigerating agent used, is identical with the compres- 
sion system of the present day. To Professor Twining, 
therefore, should solely belong the credit of having de- 
veloped the cycle of compression refrigeration in its 
application to the manufacture of ice. 





When Air Was Used as a Refrigerant 


Tt was also in the year 1850 that Dr. John Gorrie of 
Apalachicola, Fla., first devised an air compression equip- 
ment for refrigeration purposes. He obtained a patent 
on this equipment in 1851. Briefly, Dr. Gorrie’s ma- 
chine might be described as follows: In prior tests, 
Dr. Gorrie had established a method for generating cold 
through the known principle that the compression of 
air increases its temperature, while its expansion de- 
creases its temperature. He now developed a compres- 
sion of the air up to four or five atmospheres or from 
sixty to seventy-five pounds, thereby advancing the 
temperature of the air many degrees. He conjectured 
that by permitting this compressed air to expand after 
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it had assumed the 
temperature of the 
surrounding atmo- 
sphere (resulting 
from the cooling ef- 
fect of water), its 
decrease in temper- 
ature below the nor- 
mal must be in an 
inverse ratio to its 
original increase in temperature. Thus, it was proved by 
Dr. Gorrie that artificial cold could be generated with 
nothing but the atmosphere as a refrigerant, and that 
chemicals could thus be dispensed with entirely. 

This, of course, offered great inducement to inventors 
everywhere and for many years research along these 
lines was continued. It should, of course, be remem- 
bered that the laws relating to thermodynamics had 
not been clearly defined, at that time. These laws have 
since deprived Dr. Gorrie’s efforts of considerable value 
from a scientific standpoint, for it has since been proved 
that heat and mechanical duty are the equivalent, one 
of the other, and that the mechanical energy necessary 
to compress a given quantity of air so greatly exceeded 
the work necessary when a volatile liquid such as an- 
hydrous ammonia was used, that efforts began to be 
directed along these latter channels. 


The Ever Broadening Field of Refrigeration 


It will be noted that no apparent effort had yet been 
given to the production of artificial refrigeration for any 
purpose other than of -ice-making. The comparatively 
limited sense of things at that time had prevented a 
proper grasp of the almost unlimited application of arti- 
ficial refrigeration which is still being developed. With 
the gradual unfoldment of this idea, and its practical ap- 
plications to current progress and developed necessities, 
refrigeration has just naturally divided itself into three 
distinct general groups, viz :— 


(1) Large Commercial 
(2) Small Commercial 
(3) Household units, etc. 


The large commercial field was the first to develop, 
for two distinct reasons, namely (a) larger savings and 
(b) greater needs. This larger commercial field, or 
group, covers all plants of nominal twenty tons capacity 
per day and over, necessitating the continuous services 
of licensed operating engineers. This group started, as 
before stated, with the ice-making plants. Following 
this came the cold storage plant, or warehouse ; then the 
dairies and ice cream factories, including the assembly 
plants, where the milk is brought together for shipment 
to the dairies and where the animal and other sensible 
heat was removed to a degree. 


Future articles in “Heating, Piping and Air Conditioning” will 
attack in a specific manner the many problems that arise from 
day to day in this young yet giant industry—refrigeration. 

The Editor. 




















Air Conditioning 


“In the factory of a prominent silk manufacturer, 
during a temporary shutdown of air conditioning 
equipment, production was reduced 27 per cent.” 
“A cigarette manufacturer increased the output 
of his automatic machines four-fold.” 

“Theaters .... the largest department stores... . 
have found air conditioning essential.” 

“Air conditioning and cooling for summer may 


become a necessity.” 


“Office skyscrapers of the future may find it pre- 
ferable to dispense with windows.” 

In this wise does Mr. Carrier find proof that 
air conditioning is on the verge of a vast expan- 
sion in its applications to the manufactur- 
ing processes and in its benefits to 
human comfort and health 


b 


f 





xk 





New Prospects 


for an Established Industry 


/ | \WENTY-FIVE years ago “air 
conditioning” was an unknown 
quantity, either in theory or 

practice. Now it is a well established industry. 

Today, air conditioning is recognized as a scientific 
method by which it is possible to control manufacturing 
conditions in certain industries, so that the products do 
not vary in quality from day to day and from season to 
season. Not only is quality maintained, but the produc- 
tion is not interrupted due to unfavorable weather con- 
ditions. Thus the cost of production is decreased. 

Air conditioning undoubtedly is effecting an economic 
gain in various industries throughout this country of 
millions of dollars annually. In some industries, air 


conditioning equipment has been known to pay for itself 
in the first month of operation, while in others, calcula- 
ble savings are found to pay for the equipment in the first 
three or four years. 


29 


By Willis H. Carrier 


The intangible advantages may be 
even of greater value. On the esti- 
mated amount of air conditioning 
equipment in use, and the average return to the user 
which it produces, it is probable that the present eco- 
nomic saving in the United States alone is nearly 
$15,000,000 annually. 

Any normally healthy industry, especially if it be a 
relatively new industry, will show each year a geometric 
progression in its curve of increase. The curve of the 
air conditioning industry is one which shows a doubling 
in volume about every five years. This, of course, is 
much more rapid than the geometric curve of the growth 
in population of the country. While this may be ex- 
plained in part by the increasing per capita purchasing 
power of the individual, the principal reason lies in the 
fact that air conditioning has decreased greatly the labor 
as well as the capital required per unit of production in 











such industries. Thus, air conditioning, by lessening the 
cost of production, has not only increased the profits of 
the manufacturer, but it has ultimately increased the pur- 
chasing capacity of the individual. 


A Contributing Factor to Prosperity 


Air conditioning may thus-be classed with industrial 
electrification, automatic labor saving machinery, and in- 
creased transportation facilities, as one element contrib- 
uting to the present day prosperity of the people of 
these United States. 

Perhaps the most striking way of visualizing the eco- 
nomic contributions of air conditioning to the country’s 
wealth and prosperity is to state, as we may be permitted 
to do on the foregoing basis, that it actually increases 
the average purchasing capacity of every man, woman 
and child in the United States twelve cents a year. Fur- 
thermore, taking into account the relative growth of air 
conditioning with respect to population and amortization 
of equipment, we may expect that the effect of this art 
upon the purchasing capacity of the American people 
will double every six years for some time to come. That 
is, in eighteen years from the present time, air condi- 
tioning may be expected to put into the pocketbook of 
each and every person in the United States annuaily one 
additional dollar. 

From the standpoint of possible industrial economy, 
air conditioning is in its infancy. Air conditioning in 
conjunction with improved equipment has made it pos- 
sible for one cigarette manufacturer to increase the out- 
put of his automatic machines four fold. During a 
temporary shutdown of air conditioning equipment in 
the factory of a prominent silk manufacturer, the lack of 
air conditioning reduced production 27 per cent. Never 
before had this manufacturer appreciated the significance 
of this new science. 

The researches of the American Society of Heating 
and Ventilating Engineers at its laboratory in Pitts- 
burgh, have studied the effects of temperature, humidity 
and air motion in relation to human comfort so that 
such applications are now placed on the basis of an exact 
science, and the effects which may be expected from 
air conditioning equipment are readily determined. This 
may be said to be one of the outstanding achievements 
of the research work of this society and it is becoming 
recognized in scientific circles throughout the world. 


Will Become a Necessity 


In the past we have given attention to the heating of 
our awellings, offices and factories for the purpose of 
human comfort. In what now seems to us the “dark 
ages,” this was considered a luxury rather than a ne- 
cessity, as today. Similarly, in years to come, air con- 
ditioning and cooling for summer may become a neces- 
sity rather than a luxury, and we will look upon present 
times as marking the end of that “dark age” in which 
there was but relatively little cooling for human com- 
fort. 

The office skyscrapers of the future may find it 
preferable to dispense with windows and the street noises 
and dust which they admit, and avoid the great wastes in 
congested cities due to unoccupied courts and areaways 
now used for purposes of window ventilation and light. 
Sun-ray electric lighting may prove equally good and 
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much more dependable than sunlight itself. Ventilation 
both in summer and winter can be made much better than 
outside conditions which at present permit either exces- 
sive dryness or an intolerable humidity within enclosures. 


Use of Refrigeration Growing 

The use of refrigeration in connection with air condi- 
tioning is growing apace. Motion picture theaters have 
found that air conditioning with refrigeration not only 
gives comfort to the patrons in summer, but, instead of 
showing an operative loss, has made the summer months 
the most profitable part of the year. People flock in to 
become cool and be comfortable as well as to see the 
show. At present, only a very small percentage of the 
total theaters are thus equipped. Eventually all theaters 
having a capacity of over a thousand seats will, of ne- 
cessity, be equipped with air conditioning and refrigera- 
tion. 

The larger department stores have found air condi- 
tioning essential to an effective campaign for summer 
sales. In fact, it is a producer of sales the year around. 
The Hudson stores of Detroit, Mich., were pioneers in 
this field. The installation in their basement required a 
capacity of six hundred tons of refrigeration, or the 
equivalent of fifty truck loads of ice in ten hours of op- 
eration during the hottest summer day. Their new 
building, which is now just being completed, will require 
practically twice this amount. Banks and offices are find- 
ing that air conditioning, with refrigeration for sum- 
mer, is desirable. It is presumed that many other in- 
dustries will eventually find such applications to their 
advantage. 


Press Button—Heat or Cool Your Home 

The use of refrigeration for maintaining comfortable 
living conditions in the home during extremes of summer 
heat will be a development of the very near future. It 
will be an improvement which can be applied to the home 
of the average man as well as to that of the wealthy. 
The application of thermal equipment for comfort in the 
home is of more importance than for office buildings or 
theaters, yet it has received far less engineering attention. 

The home of the future will, in my opinion, be heated 
largely by air warmed directly by a gas or an oil-fired 
furnace, the warm air being distributed by noiseless, low- 
pressure fans. Such furnaces can now be built of rust- 
proof, light-weight steel at a relatively low cost, and 
will operate with an efficiency of approximately 90 per 
cent under all conditions. With this type of heating it 
is a relatively simple matter to attach air cooling by re- 
frigeration, permitting the entire equipment to be located 
centrally in the basement. 

Gas affords a suitable means for the production of 
such refrigeration. Some safe and simple absorption 
system may be developed, or an ejector type of system, 
using water as a refrigerant, may be the ultimate design ; 
but, in any case, I venture to predict that it will soon be 
possible to press a button and place your house-heating 
system in operation under automatic control or to press 
another button to start your house-cooling system, as re- 
quired, 

This will bring the benefits and comforts of the 
mountains or seashore to our homes in summer, as 
well as the climate of Florida and other warm local- 
ities to our dwellings in winter. 








The fan furnace system of warm air heating lends 
itself to a method of complete air conditioning which 
makes it desirable for use in some churches, audi- 
toriums, industrial buildings, etc. This article gives 
the reader a comprehensive picture of the flexibility, 
the design, the installation and the operation of 











such systems. 


Applying the Warm 
System to Churches 


Warm air system 
heats and _ condi- 
tions air in this 
Kansas City 
church 


ing engineer a diversity of problems that are 

seldom met in other types of buildings. In no 
two churches, for instance, does the contractor or en- 
gineer encounter the same kind of difficulties. In each 
installation there is a rearrangement of conditions which 
call for the best theory and experience of the heating 
engineer. 

Too often, carelessness in design as well as the desire 
to meet competition in price creates a bad situation, 
causing the engineer’s reputation to be lowered in the 
opinions of the 200 to 1,000 or more people who occupy 
these rooms at regular intervals. 

Pet theories are dangerous things to play with in 
heating a large church auditorium with adjacent Sunday 
school rooms. One must know what is required, and 
after a thorough study of the problem, he should design 
the plant to heat and ventilate in the most economical 
Way. 

There are types of churches in which it would not be 
advisable to install a hot water system. There are others 
in which a steam system or a warm air heating system 
ight. not be suitable. The engineer who studies the 
problem and meets each condition as it arises, can deter- 
mine very easily the suitability of each type of system 
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and so provide a heating plant that is economical in first 
cost, in maintenance and in operation, and which will 
meet the particular requirements of the church in which 
it is installed. 

Conditions Which Must Be Met 

In the first place, heat losses must be computed ac- 
curately. Consideration must be given to outside vesti- 
bules, and the opening and closing of connecting rooms, 
either isolating them or making them a part of the audi- 
torium. 

A fundamental requirement is that 
churches be heated quickly and that 
there be a reserve capacity for ex- 
tremely low temperatures and wind 
pressures. 

Another factor that must not be 
overlooked is the effect of the con- 
gregation on temperatures after hav- 
ing assembled. This frequently re- 
quires that the heating part of the sys- 
tem be slowed down at least 30 min- 
utes in advance of the audience assembling. 

Plants are sometimes required to heat only one 
part of the building and at other times the entire 
building, and it has been found advisable in such 
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cases to install systems that 
have a capacity sufficient to heat 
the entire building and to install 
the controls in such form that 
parts of the building may be 
heated economically and effi- 
ciently under varying weather 


conditions. This in itself re- 
quires that heat losses must be |) + 
figured on walls which may be + ++ 





cold on the other side, and the 
capacities for the room being 
heated must be great enough to _t 
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sponse in temperature at the register is practically in- 
stantaneous as soon as the fire is under way. These 
columns of warm air, whether introduced at the floor or 
at the side above head or from overhead, create an air 
motion that is extremely desirable, serving a definite pur- 
pose in passing over the body and in diffusing odors and 
gases given off by the lungs and bodies of the people as- 
sembled. It is advisable that a certain amount of air be 
introduced into the system from outdoors, although most 
warm air systems recirculate the entire volume of air 
within the building a definite number of times during an 
hour. But even though infiltration and outfiltration take 
place, it is advisable to supply at least a 10% volume of 

new air for every turn-over 


in volume within. 
HEATING 


OHIO 


Warm AIR 
PLANT IN AN 
CHURCH 


By using a fan it is pos- 
sible to handle a greater 
volume of air and to han- 
dle it much more rapidly 
than in a gravity system. 
The type of fan, however, 
has as much to do with the 
success of the plant as any 
other factor. It is ex- 
‘tremely necessary that all 
resistances be calculated 








overcome the heat losses and 
still maintain the proper tem- 
perature. 

In laying out heating plants 
for churches, the engineer fre- 
quently will find himself confronted with problems 
of determining under what conditions balconies be- 
come overheated and what types of systems tend to such 
overheating. It is obvious that when power is applied to 
force the air there is more likelihood of providing equal 
distribution of heat in parts of the building that are nor- 
mally difficult to heat. If hot water heating is considered, 
the engineer will consider the likelihood of the church 
being left without attention during periods of extreme 
cold. He will also consider the time required to bring 
the church to the required temperature by this method. 
This is best determined by the size of the church and the 
conditions under which the plant is to be operated. 


How Warm Air Meets the Problem 


Furnace or warm air heating is in common use for 
this type of work. Large volumes of air are handled, 
conditioned and kept in motion, thus combining heating 
and distribution within one piece of apparatus. The 
warm air furnace is adapted to almost any type of fuel 
and, having a capacity limited only by the rate of com- 
bustion of which the plant is capable, it has a flexibility 
that makes it very useful within the broad limits in which 
it can be operated. Such systems, equipped with fans, 
air washers, ozonators and a definite amount of humidity 
and under automatic control, are used in installations 
where the most exacting conditions are encountered and 
where stratification of air should be eliminated. 


Sometimes it is necessary to place two or more fur- 
naces in a battery to provide capacity for the building, 
but considerable economy results from this, as all units 
do not have to be fired during the fall and spring months, 
or when only part of the building is in use. The re- 








carefully and that volumes 
and velocities be balanced 
so as to get the greatest 
diffusion of heated air 
throughout the _ entire 
building. The squirrel cage type fan is used to a 
great extent in this type of heating, as it is desired 
to maintain a constant pressure throughout the system. 
It is also desirable to handle large volumes of air at low 
velocities, lessen the noise to the minimum and, of course, 
use as little power as possible. 

In handling practically 90% recirculated air, it is pos- 
sible to use the same principles that apply in school house 
heating and ventilating systems, in which the air is con- 
ditioned. Overheating should be avoided. The drowsi- 
ness produced by overheating is more noticeable, and 
consequently is objected to in audience rooms more than 
in some other types of rooms. 

Care must always be taken that a column of warm 
air does not arise directly in front of the speaker’s plat- 
form, as this has a tendency to deflect the voice and even 
deaden its carrying qualities. 

Great strides have been made in the design of warm 
air furnaces for the maintenance of humidity, and it is 
now possible to maintain positive humidity. 

The interior of the building should be divided into sec- 
tions and each section should be controlled by a thermo- 
stat which actuates the damper in the conductor pipe 
leading to that section. As square pipe is mostly used, 
easy moving volume dampers may be installed and con- 
trolled electrically. Future developments along this line 
will undoubtedly lead to a master control panel near the 
furnace or furnaces where an operator can determine 
conditions in any part of the building as recorded by 
means of thermocouples. The heat can then be regu- 
lated from this central control. 

Almost any kind of fuel may be used, but it would be 
advisable to secure a heater designed for the particular 
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kind of fuel that the owner plans to use. Oil and gas, 
for instance, those comparatively new fuels, the use of 
which is increasing in many parts of the country, are 
being applied to a great extent to the warm air furnace. 

Last, but not least, attendants of the heating system 
must be instructed carefully on the operation of the 
system and even printed instructions would be advisable. 
These should be placed near the apparatus and should be 
brought directly to the attention of new operators. Many 
such heating systems have failed to give satisfaction be- 
cause of the neglect to provide instructions. The heat- 
ing engineer who designs, or the contractor who installs, 
can not afford to overlook this important item. 


Flues Should Be Correct 


The construction of the flue or flues should be speci- 
fied by the engineer and too much attention or insistence 
upon correct construction need not be apologized for to 
anyone. The flue should be carried to a point well above 
the ridge of the roof and, on account of intermittent 
firing, it would be well to construct it within the build- 
ing rather than on the outer side of an outside wall 
with three sides exposed. A square flue frequently has 
to be topped with about 6 feet of round steel pipe, as 
this practically prevents down currents in an especially 
large square flue. 

The heating of churches and audience rooms calls for 
the best in the heating engineer and offers an opportu- 
nity for developing a high type of heating and ventilating 
system. 


Heating. Piping 


and Air Conditioning 
































































































































Arr SysTEM IN A CHURCH SIMILAR TO THE 
One PIcTURED 


PLAN OF WARM 


Use of Spacer Saves Waiting Time 


It is not unusual to have pipe work interrupted in 
a plant because of difficulty in getting certain fittings 
that was not foreseen when the work was started. 

A case is recalled where a 14-inch low pressure 
steam line was being installed. Pipe and valves were 
on hand at the time the work was started, but three 
14-inch long radius pattern, flanged elbows could not 
be furnished promptly. 

The use of a “spacer,” however, or as the pipefit- 
ters term it, a “skeleton elbow” (see accompanying 
sketch) made it possible for the work to proceed. It 
held each 90 degree turn securely and accurately in 
place and when the elbows were received it was a 
short and simple matter to 


flanged pipe ends apart at a 90 degree angle and have 
them conform to the center to face dimensions of the 
elbow and the centers of the pipe lines. 

Another similar case is recalled during the installa- 
tion of some high pressure piping. A 6x3x4 flanged 
hydraulic steel tee was needed as the starting point 
for the pipe work. The best promise of delivery 
from several manufacturers was four weeks. A 
workman handy with an oxy-acetylene torch made 
up from two pieces of standard pipe and three pieces 
of plate steel a spacer fitting true to the dimension 
of the proper fitting. Careful consideration was given 
to male and female contact faces. This spacer was 

used as the starting point 
































remove the spacers and put 
the elbows in position. 1 
Careful attention must be |%* SPACER 
given the drilling of the 5 sige er 
spacer so that when bolted in ¥ 
position it will hold the : 
y 
5 ‘ 
kool 
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SAME AS DIMENSION #/ 











and by the tine the hydraulic 
press, accumulator and pump 
were connected up, the 
proper fitting was received 
and promptly put in place.— 
W. H.W. 
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SHOWING How A SPACER FOR A FLANGED ELtspow Can Be 


Usep 1n Savinc TIME IN AN INDUSTRIAL PLANT 










Pressures of over 
400-lb. and tem- 
peratures up to 
750 degrees are 
provided for in 
this piping sys- 
tem; 9 inches of 
expansion had to 
be taken up 


HE TREND of steam _ power 

plant development, in both central 

stations and industrial plants in 
this country, is definitely toward higher 
pressures and temperatures. Economic gains 
may be secured through their use under cer- 
tain operating conditions which are of suffi- 
cient value to make the new conditions attrac- 
tive. But new problems have developed with 
higher pressures and temperatures and some of 
these, particularly certain piping problems, are still only 
partially solved. 

The limit of economical steam pressure a few years 
ago was about 400-lb., the highest pressure at which 
riveted drums of large size could then be built. Several 
western plants were next built for 550- and 600-lb. steam 
pressure. I. EK. Moultrop was bold enough to try 1,400- 
lb. in Edgar Station, Boston, and, after the satisfactory 
operation of this plant, others of 1,200- to 1,500-lb. have 
been built. 

Cost of High Pressure Plants 

The first plants at each pressure were development 
jobs and their first costs were probably more than those 
of standard plants of lower pressure. Greater famil- 
larity with the construction of high pressure plants and 
a better appreciation of their operating characteristics, 
however, have led to a modified viewpoint on cost. In 
a recent address, Mr. Moultrop stated that the 1,200-Ib. 
plant should cost no more per kilowatt of capacity than 
a standard 400-lb. plant; the increased cost of those 
parts subject to high pressure is a small proportion of 
total plant cost and is offset by lower cost of condensers, 
intake water tunnels, fans, etc., due to the lower steam 
consumption. Many engineers do not agree with Mr. 
Moultrop on the relative costs of high and standard 
pressure plants. For instance, H. B. Brydon, in his 
paper on “Some Economic Factors in Power Station 
Design,” American Society of Mechanical Engineers, 
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By Prof. A. G. Christie 


1928, showed that a 1,200-Ib. plant cost 

about 40 per cent more than a 400-lb. 

plant. There are, thus, differences of 

opinion regarding the design and cost of 

high pressure plants among engineers. 

As long as American engineers limit them- 

selves to total temperatures around 750 de- 

grees F., steam should be reheated at some point 

in its expansion when pressures above 500-Ib. are 

used. Otherwise, it becomes so wet in the low pres- 

sure sections of the turbine that blading erodes rapidly 
and its efficiency is decreased. 


Reheating 


Reheating may be carried out on single-cylinder units 
by withdrawing the steam at some intermediate stage, 
carrying it to and from a reheater, and returning it at 
the next stage. Many engineers do not favor this con- 
struction and prefer either two-cylinder machines or a 
high and a low pressure unit, each with its own genera- 
tor. These two-cylinder sets are more expensive than 
single-cylinder machines and require greater floor space. 

Reheating is generally handled by returning the steam 
to one or more boilers which are equipped with reheating 
superheaters. This construction involves additional pip- 
ing carrying a moderate steam pressure, and introduces 
certain operating complications. If load is suddenly 
dropped, for instance, a considerable volume of steam 
will be trapped in the piping and the reheater which, if 
allowed to pass to the low pressure turbine, may cause 
overspeeding. Reheater boilers must be of special con- 
struction and also require more care in operation than 
standard boilers. 

Reheating is done by high pressure steam on one of 
the units at Crawford avenue, Chicago, where an initial 
steam pressure of 550-Ib. is carried» Such steam reheat- 
ing does not produce as high an operating efficiency as 
reheating by furnace gases when 1,200-lb. pressure is 
used. The new Holland station of the General Gas & 
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Electric Co., with 1,400-lb. boiler pressure, will use a 
steam reheater and a flue gas reheater in tandem. 

The advantages of higher steam temperatures have 
long been recognized. For instance, if a steam tempera- 
ture of 1,000 degrees F. were possible with 1,200-Ib. 
pressure, reheating would scarcely be necessary. 

Such a temperature is beyond the point at which many 
engineers believe ordinary steel is safe under pressure. 
The trouble arises from the phenomenon of “creep” in 
metals. When stressed at temperatures above 800 de- 
grees F., steel tends to flow or stretch. Research, though, 
has indicated that certain chrome and chrome-nickel 
steels do not creep appreciably under moderate loading 
up to 1,000 degrees F. This has raised the hope that 
steam temperatures may soon be increased above the 
present limit of 750 degrees F. In Europe, temperatures 
of 840 degrees F. are in use. The new Loeffler, and 
Brown-Boveri, boilers propose to use steam tempera- 
tures of about 1,000 degrees F. Much useful data on 
metals for high temperatures will be found in papers 
by Prof. A. E. White and V. S. Malcolm in A. S. M. E., 
N. E. L. A., and other proceedings. 

Consideration must also be given to fatigue and cor- 
rosion fatigue of metals at high temperature. The vari- 
ous publications of Dr. D. J. McAdam Jr. before the 
American Society for Testing Materials and the A. S. 
M. E. give data on these phenomena. 

Table I, taken from H. L. Guy’s paper on “Tenden- 





Table I 
IncREASE 1N Tota, TEMPERATURE FOR 3 Per CENT 
Sters 1n THERMAL EFFICIENCY, 

Basis.—700 degrees F. total temperature. 29-inch vac- 
uum, 4-stage feedheating including boiler and 
‘condenser auxiliaries. 

—Per Cent—— 

Increase in thermal 

GE vc cavanccse 3 6 9 12 
Initial Pressure Increase in Temperature 
Ib. per sq. in. G. Degrees F. 
200 77 151 227 302 
250 77 155 232 309 
350 79 158 237 
500 79 159 
750 77 
1,400 65 
Reduction in coal con- 
sumption, per cent. .2.92 5.66 8.26 10.71 











cies in Steam Turbine Development,” in Engineering, 
London, Feb. 1 and 8, 1929, indicates the per cent gain 
in thermal efficiency for various temperature increases. 


High Pressures in Industrial Plants 


The use of high steam pressure in industrial plants 
is largely determined by the possible demand for steam 
at moderate and low pressures for process work, and by 
the plant’s electrical requirements. Where the latter are 
large and considerable process steam is needed, then the 
heat drop resulting from the use of high pressure steam 
expanded through a turbine to the process pressures will 
supply some of the electrical requiremerits at a heat cost 
of approximately 4,500 B.t.u. per kw-hr. The fixed 
charges against this power will only be the excess cost 
of the high pressure boiler, superheater and piping over 
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These lines 


carry super- 
heated steam 
at 320-lb. pres- 
sure with a 
total 
ture of 700 de- 
grees and are 


with 


tempera- 


insulated 
1%-inch high 


temperature 





insulation 


similar equipment for process pressure, together with 
the cost of the reducing turbo-generator. The net sav- 
ings resulting from such installations are often so large 
that one will hear of increasing numbers of such plants 
as engineers become more familiar with the use of high 
pressure equipment. 

As far as construction and operation are concerned, 
high pressures have presented no really serious difficul- 
ties either in boilers or turbines. Contrary to the gen- 
eral impression among engineers, turbines properly de- 
signed for a large flow of steam at high pressure and 
superheat, and exhausting at comparatively high back 
pressure, may operate at excellent economy. Last year’s 
report on “Higher Pressures and Temperatures” of the 
prime movers committee, N. E. L. A., gave the engine 
efficiencies of two stich turbines as 78 per cent and of 
the third as 80 per cent. 

Many industrial plants using high pressures should 
also include steam storage as part of their equipment. 
Steam accumulators may effect large savings by supply- 
ing the peak demands of the process and may also speed 
up production, thereby permitting an increased output of 
salable plant product and,. hence, increased profits. At 
the same time, the operation of the high pressure boiler 
and turbine would be more constant and efficient, for the 
accumulator would take up the fluctuations in steam sup- 
ply and demand. The advantages of steam storage have 
been recognized in European factories, but American in- 
dustrialists have not yet availed themselves to the fullest 
extent of the possible gains by this means. 


Economy of High Pressures 


Plants using steam pressures above 600 lb. have been 
planned with the expectation that they will operate sat 
high capacity factors as base load plants. Some of these 
stations may be given such load throughout their wiseful 
life. Mr. Brydon, in the paper referred to above, seri- 
ously questions, in view of past experience, whether 
such high capacity factors would be obtainable, and un- 
doubtedly he is in a large measure correct.. The writer, 
though, can not think that power plant development has 
now reached a stalemate and believes that there will be 
as much development in the near future as in the recent 
past in generating power at still lower fuel consumption. 
It is difficult to make specific comparisons of the per- 
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formance of plants at various pressures, for different 
conditions must be assumed for each pressure. The 
latest data are contained in the paper by H. L. Guy, re- 
ferred to above. Table II is taken from this paper and 
presents some interesting and useful figures. 
Economic Limits of High Pressures and 
Temperatures 

Many calculations have been published to indicate the 
economic limits of high pressures and temperatures. 
Mellanby and Kerr, in a paper on “The Use and Econo- 
my of High Pressure Steam Plants,” I. M. E., 1927, 
proposed the following limiting cycle for such plant op- 
eration :—1,250 Ib. per square inch steam pressure ; 900 
degrees F. initial temperature; reheating in two stages 
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Piping Design 

High steam temperatures introduce problems in pip- 
ing materials as noted above. Temperatures above 850 
degrees F. may involve changes not only in the mate- 
rial of piping—alloy steels may be used in spite of their 
high cost—but in the arrangement of plant to lessen the 
amount of piping, to shorten runs, and to provide ade- 
quately for expansion. Possibly pipe welded through- 
out may eventually be adopted, and flanges and fittings 
completely eliminated. With very high temperatures an 
allowance must be made for some permanent deforma- 
tion as a result of creep in valve parts and on straight 
runs of piping. 

Bolts in flanges with steam over 850 degrees F. tem- 





MAIN Prive GALLERY DuRING THE CONSTRUCTION OF GOULD STREET STATION OF THE CONSOLI- 
pATED Gas, Evectric Licut & Power Co., BALtrmMoreE, Mp., Showrnc Compact ARRANGEMENT 
or Hicu Pressure Pires WuHicH ArE WELDED THROUGHOUT WITHOUT FLANGES 


at 500 Ib. and 180 Ib. per square inch; eight bleeder 
heaters ; 90 per cent boiler plant efficiency ; and 29 inches 
vacuum. This plant would operate on 9,400 B.t.u. per 
kw-hr.—an astonishingly low figure, but one which sug- 
gests the further possibilities in steam plant development. 
Piping for High Pressures 

In high pressure piping, seamless tubing is generally 
used with welded joints. Fittings and valve bodies of 
cast or forged steel are employed with increasing weight 
at high pressures. Cast steel parts must be carefully in- 
spected for pin holes. The hot water test is useful for 
this purpose. In some cases, all cast steel parts have 
been examined by x-rays before use. This has proved to 
be a satisfactory though expensive inspection. Care must 
be taken in the design of valve bodies that there are no 
flat surfaces to deform under high pressures and tem- 
peratures. Alloy steels or monel metal are generally em- 
ployed for seats and discs. Valve stems have been plated 
by chromium or nickel to prevent corrosion. In some 
cases steel castings have developed pin holes after use 
with high pressures and temperatures. While these are 
troublesome, they can generally be spot welded without 
much difficulty. Improved methods in steel foundries 
should eliminate this difficulty. 


perature are subjected to severe operating conditions. 
They must be highly stressed to hold the joint tight. If 
ordinary steel bolts are used, creep will occur at these 
temperatures and the resulting extension of the bolts 
may allow the joint to open. Special alloy steels of high 
strength are now used for such bolts. These are care- 
fully cut from bar stock with threads at both ends and 
must be carefully tightened up in place. Much useful 
data on piping used in modern stations will be found in 
the 1925-26 report on station piping of the prime movers 
committee, N. E. L. A. This publication also describes 
and gives data on the 1,200-lb. piping at Edgar Station, 
Boston. 

The thickness of piping for high pressures may be 
found by the following formulas: 


For pipe sizes %-in. to 5-in.— 


2S (t—0.065) 
P= ike EE 125 
For 6-in. pipe and larger— 
2S (t—0.100) 
P= noc Siam 


Where P=allowable working steam pressure above at- 
mosphere, Ib. per square inch; t—wall thickness, inch; 
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D=outside diameter of pipe, inch; S working stress, 
(at 750 degrees F. S==9,000 for seamless drawn tub- 
ing and 7,000 for lap-welded steel pipe). Above 750 
degrees F., lower working stresses must be allowed on 
account of the decrease in ultimate strength, the tend- 
ency to creep and the lessening of the fatigue limit. 
More complete data on the properties of piping mate- 
rials at high temperatures are needed. 

Practically no condensation occurs in piping when 
operating under high pressures and temperatures. Hence, 
drainage systems need only care for starting-up, banked 
conditions and stand-by plants. A satisfactory drainage 
system is one in which drips are carried to a receiver 
with a float operated whistle. The plant operators blow 
down this receiver periodically by hand into a feed water 
heater when both heat and condensate can be recovered. 
These drips at high pressure contain about 400 B.t.u. 
per lb., which should be saved. 

Standardization committees are at work on the dimen- 
sions of flanges, fittings, etc., for high pressures and 
some tentative standards are already available. Some 
useful specifications for piping materials will be found 
in the 1926-1927 report on station piping of the prime 
movers committee, N. E. L. A. The various forms of 
flange joints have been described in the technical press. 

Expansion is one of the most difficult problems in 
pipe design when both high pressure and high tempera- 
ture are used. Many excellent papers, among which are 
those of W. H. Shipman on “Design of Steam Piping 
to Care for Expansion,” A. S. M. E., 1928; of A. M. 
Wahl on “Stresses and Reactions in Expansion Pipe 
Bends,” A. S. M. E., 1927, and of Crocker and Sanford 
on “The Elasticity of Pipe Bends,” A. S. M. E., 1922 
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discuss in a comprehensive manner the stresses and re- 
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actions that occur in piping. These papers deserve care- 
ful study by designers of high pressure piping. 

It was said in Europe last summer that pipe bends 
carrying steam at 2,500-Ib. pressure, 800 degrees F. 
temperature, had proved much less flexible than antici- 
pated and that this stiffness had led to turbine troubles 
due to strains resulting from the pipe thrust. The form 
of pipe bend with corrugations rolled in while hot, is 
said to have provided much greater flexure than plain 
pipe bends in European plants and without appreciably 
increasing pressure drop. This bend has not been used 
extensively in America. 

Flexibility may be obtained by dividing the main steam 
supply into a series of smaller pipes with bends of liberal 
radius. This scheme is used by some turbine builders 
to ensure that the stresses on the turbine casing from 
the high pressure pipe line are a minimum. In general, 
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the runs of main piping must be as short as possible. 
When 1,200-lb. pressure or over is used, the high pres- 





Table II 


Increase 1N Stream Pressure ror 3 Per Cent 

Srers 1n THerMat EFricrency. 
700 degrees F. total temperature. 29-inch. vac- 
uum, 4-stage feedheating. Including boiler and 
condenser auxiliaries. 


Basis. 


— Per Cent — - 
Increase in thermal 
efficiency 3 6 ) 12 15 


Final Pressure 


Initial Pressure 


From 200 Ib. 


per sq. in. g. to..... 265 365 505 764 1,360 
From 250 Ib. 
per sq. in. g. to..... 342 472 703 1,200 
From 350 Ib. 
per sq. in. g. to..... 495 755 1,390 
From 500 Ib. 
per sq. in. g. to..... 785—:1,530 
From 750 tb. 
per sq. in. g. to..... 1,470 
Reduction in coal con- 
sumption, per cent.. 2.92 5.66 8.26 10.71 13.04 


Ib. per sq. in. and 750 Ib. per sq. in. 

Gain with pressure increased by 1/6 per 
cent per 100 lb. per sq. in. between 
750 lb. per sq. in. and 1,400 lb. per 
sq. in. 


| Gain with pressure as above between 200 


For 900 
Degrees F.... | 


Gain with pressure increased by 0.3 per 
cent per 100 Ib. per sq. in. between 
200 Ib. per sq. in. and 750 Ib. per 
sq. in. 

Gain with pressure increased by 0.2 per 
cent per 100 Ib. per sq. in. between 
750 Ib. per sq. in. and 1,400 Ib. per 
sq. in. 


For 28-inch 
Vacuum...... 














sure turbo-generator may be placed adjacent to the boiler 
to decrease piping. 
Conclusions 
Present experience with high pressure plants has de- 
veloped no really serious troubles with valves, fittings 
or piping of proper design for pressures up to 1,400-Ib. 
and temperatures of 750 degrees F. The requirements 
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for piping at higher pressures and temperatures are now 
recognized and can be fulfilled by the use of alloy steels. 
Steam temperatures will inevitably be increased when 
satisfactory materials for superheaters, piping and tur- 
bines are available. One can, therefore, plan for the use 
of such steam conditions with assurance of satisfactory 
operation of piping if reasonable care is exercised in its 
design, inspection, and erection, 





District Heating 


Principal Factors in 
Correct Installation 


from a district plant and from an individual 

boiler lies in the fact that in the first instance, 
steam at constant pressure is supplied from the outside 
source whereas from the small individual boiler, the pres- 
sure varies continually. With the latter system, a fire 
is built up in the boiler and heat is generated at a rate in 
excess of the consumption resulting in the storage of 
heat in the system as well as in the building. 

Steam from the district system, on the other hand, is 
available in unlimited quantities and at a uniform pres- 
sure. It can be consumed continuously or can be shut off 
by the turn of a valve. The aim should be so to adjust 
the system that only the amount equivalent to the normal 
heat loss from the building is admitted. Such operation 
is entirely possible. 

District heating companies spend a great deal of money 
to effect proper insulation of the delivery lines and their 
examples should be followed by the consumer to the 
extent of adequately insulating all steam piping to pre- 
vent radiation losses within the building. Equal care 
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Fic. 1—Dustrict Heating WitH 

Hot Water Is ACCOMPLISHED BY 

THE Use oF A TuBE HEATER OR 
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should be used in the choice, location, and installation of 
the heating specialties so that maximum efficiency and 
economy may be obtained and the aim of this article is 
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to assist through the heating and ventilating engineers 
and contractors, both the consumer and the heating com- 
pany in reaching this objective. 

A typical layout for a building which is heated from 
a district system is shown in Fig. 3. The essential dif- 
ference between this and the ordinary individual boiler 
system in so far as the specialties are concerned, lies 
in the reducing valve, the steam inlet valve and 
gauge on the inlet end, the condensation receiver, 
condensation meter and traps on the outlet side. 

How the System Should Be Installed 

In the installation of these specialties, accessibility 
should be considered as a primary requisite. It is fre- 
quently possible, during mild weather, to shut off the 
steam completely for a period of several hours during 
the day or night, and since marked economy can be ef- 
fected by this means, the steam supply valve should be so 
located that this is convenient for the consumer. 

Similarly the reducing valve should be located so that 
it can be inspected periodically and adjustments made 
when necessary. Commonly, certain regulations are 
established for the installation of such fittings and these 
should be followed carefully in making the installation. 
A gauge should be installed on the low pressure side of 
the reducing valve to facilitate setting the valve at a pres- 
sure suitable for economical operation. 

The usual basis for the sale of heat is the amount of 
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steam condensed in the building system during each 
month. This is measured by the installation of a con- 
densation meter at a point toward which all return lines 
grade. The meter should be accessibly located with a 
view to easy reading and, if possible, adjacent to a sewer 
to which the measured condensation is to be discharged. 
Here, also, regulations of the local heating company 
govern the installation and should always be observed. 

A typical gravity installation is shown in Fig. 4. The 
return lines from the various parts of the building dis- 
charge into a pipe receiver and a water seal. A strainer 
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meter as large as the outlet openings in the meter. Two 
outlet openings are provided in the lower portion of the 
meter case, either or both of which may be used. It is 
generally advisable to use both discharge openings when 
the meter is placed in a building where steam is usually 
consumed in small quantities during the night or certain 
other hours and where overloads occur during the heat- 
ing-up hours when slugs of condensate may reach the 
meter. 

7. Place a strainer in inlet pipe to meter to prevent 
foreign matter from entering the meter. 

8. See that feed lines to the meter are properly trapped 
to prevent steam pressure reaching the meter at any 
time. 

Here, also, accessibility, solid foundation, and careful 
installation are necessary for the entire satisfaction of 
both the owner and the heating company. 

Why an Economizer Should Be Used 

It can well be pointed out that all steam lines should 
be insulated carefully and efficiently so that there will be 
no steam wasted. Heat from the district system is con- 
centrated and most economical results can only be ob- 
tained by preventing the condensation of steam at all 
points except in the radiators where it is put to useful 
work. The return lines need not be covered as it is de- 
sirable to extract as much heat as possible from the con- 
densation before it reaches the meter. 





Fic. 3—A TypicaL Layout For A BUILDING 


Economy, in many cases, 
can be effected by the use 
of an economizer such as is 
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is installed between the receiver 
and the meter. In a vacuum sys- 
tem, the return line discharges 
through a trap equipped with a 
thermostatic air by-pass such as 
is shown in Fig. 5. 
Direction for Setting Condensa- 
tion Meter 

The following directions for 
the installation of the meter can 
be used as a guide regardless of 








shown in Fig. 2. This con- 
sists of an indirect hot wa- 
ter radiator, arranged so 
that all condensation from 
the system must pass 
through it. The econo- 
mizer usually is housed in 
such a way that air is ad- 
mitted below the radiator 
and heated as it rises to an 





Fic. 4—Lerr.—A TyPIcaL 
Gravity INSTALLATION, Fic. 5. 

BeLow.—TuHeE Return Line Dis- 
CHARGES THROUGH A TRAP IN A 


Vacuum System 


























the type of meter used: 

1. Connect meter to outlet of trap at the lowest point 
of the piping system or to outlet of vented tank or re- 
ceiver. ' 

2. Set the meter level both ways on a rigid founda- 
tion. 

3. Install meter so that counter dial may be read con- 
veniently. 

4. Locate meter as near as possible to the point of 
discharge so that the discharge pipe, from the meter, 
will not exceed ten feet in length. 

5. Place meter two feet or more above sewer inlet, 
whenever possible, in order to provide free gravity dis- 
charge. If meter discharges in return pipe, arrange in- 
stallation so that the discharge from the meter is un- 
retarded and cannot flood the meter under any condi- 
tions. 

6. Always make piping from discharge opening of 

















outlet duct in the floor of a hallway or other room in 
which the heat can be dissipated economically. This 


economizer serves a twofold purpose, that of utilizing 
the heat in the condensation and, at the same time, cool- 
ing the water before it is discharged into the meter. 
District Heating with Hot Water 
Buildings are also commonly heated from an outside 













source using hot water systems. Fig. 1 illustrates the 
common method of installing a tube heater or converter 
which is substituted for the boiler in the usual individual 
plant system. 

In all cases of service from a district heating system, 
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too much stress cannot be laid upon the matter of careful 
installation. Successful and economical operation de- 
pends upon admitting heat in just the amount that it is 
lost from the building, thereby avoiding overheating and 
consequent loss. The uniformity of pressure facilitates 
this and with well insulated, properly laid out systems 
and high grade specialties, economy and wonderfully 
satisfactory heating results are obtainable. 


District Heating School at Purdue University 


RRANGEMENTS have been made with Purdue 

University, Lafayette, Indiana, for the holding, 
May 20-25, of the third district heating school to pro- 
vide thorough instruction in district heating subjects 
for anyone interested in this industry. 

Only one course will be given this year. This 
course will be similar to the second course as given 
last year. A departure will be made from last year’s 
procedure by having several men from district heat- 
ing companies give some of the lectures. The course 
will in general cover the following: 

Accessory apparatus for district heating. 

Principles governing the flow of fluids. 

Meters—testing methods, practices and policies. 

New methods of steam heating. 

The flow of steam in pipes. 

Principles underlying the design and construction 
of underground distribution structures. 

Heat losses from the distribution system and their 
prevention. 

Welding. 

Methods of estimating steam consumption and 
maximum demand. 

Some questions in distribution system design. 

The theory of rates. 

A discussion of the various methods of charging 
in use in district heating. 

Discussion and solution of course problems. 

The ideas behind heat utilization work. 

Customer’s relation work. 

Applicants should have a grade school or high 
school training, but need not be college graduates. 





The subjects will be arranged to the best advantage 
of the students and the class will be small enough 
so that a certain amount of individual instruction 
will be available. Anyone interested in the subject 
of district heating is invited to enroll. Membership 
in the National District Heating Association is not 
required. 

The school will start on Monday, May 20, 1929, at 
10:00 a. m. and will continue through Saturday noon, 
May 25. 

The following instructors will have charge: 

From Purdue University— 

A. A. Potter, dean, schools of engineering. 

J. D. Hoffman, head, department of practical me- 
chanics. 

A. W. Cole, professor of steam engineering. 

C. H. B. Hotchkiss, assistant professor of heating 
and ventilating. 

H. L. Solberg, assistant professor of mechanical 
engineering. 

From the district heating industry— 

J. C. Butler, Illinois Maintenance Company, Chi- 
cago. 

D. S. Boyden, Edison Electric Illuminating Com- 
pany, Boston. 

J. W. Meyer, 
Philadelphia. 

S. S. Sanford, The Detroit Edison Company, De- 
troit. 

W. W. Stevenson, Allegheny County Steam Heat- 
ing Company, Pittsburgh. 

J. H. Walker, The Detroit Edison Company. 


Philadelphia Electric Company, 
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IXTEEN stories and two basements of the 
Union Trust Building in Detroit are heated 
and ventilated throughout by a combined air 
conditioning and heating system. Some air condi- 
tioning of office buildings has been done in the 
Southwest and provision has been made for it in 
some recent buildings in other localities, but it is be- 
lieved that its application to an office building as a 
combined system and to the extent that occurs in 
the Union Trust Building would make a description 
of this installation and considerations affecting its 
design and operation of interest to the profession. 
The Union Trust Building (Fig. 1) is 80 ft. wide 
by 270 ft. long on the ground. It is 40 stories in 
height above grade and has three basements below 
grade. There are street exposures on the north and 
south ends and west side and an alley exposure on 
the east side. The National Bank of Commerce af- 
filiated with the Un- 
ion Trust Co. occu; 
pies the first five 
floors. The lower 
banking room is on 
the first floor and the 
main banking room is 
on the second floor 











Air Conditioning System 
of a Detroit Office Building 


By Hiram L. Walton: and Leslie L. Smith,: Detroit, Mich. 


















Fic. 1— UNION 
Trust BUILDING, 
DETROIT 





The first basement is occupied by the safety de- 
posit and security vaults and the second basement by 
the record vaults and filing departments. There is 
a relatively large working population on this latter 


floor. The Trust Company’s offices occupy the sev- 
enth to fifteenth floors inclusive and part of the sixth. 
Provision has _ been 
made for the future 


occupancy of the six- 
teenth floor. 

Th. space occupied 
by the Bank and Trust 
Co. including the base- 
ments and sixteenth 











and extends in clear 
height through four 
stories of the build- 
ing. Both of these 
banking rooms are 
open to the lobby, 
which is nearly as 
high as the main bank- 
ing room and is sep- 
arated from it for its 
full width and height 
(Fig. 2) only by an 
open grille. 













* Member of firm, Smith, 
Hinchman and Grylls, De- 


troit, Mich. 
2 Chief _ Mechanical Engi- 
neer, Smith, Hinchman and 


Grylls. 


For presentation at Semi- 
Annual Meeting of the AmEr- 
1cAN Society or MHeEatInG 
AND VENTILATING ENGINEERS, 
Bigwin Inn, Lake-of-Bays, 
Ontario, Canada, June 1929. 
































floor is provided with 
a combined air 
ditioning and heating 
system. By an air con- 
ditioning system is 
meant, a_ ventilating 
installation that is ca- 
pable of supplying a 
warmed and humidi- 
fied air in winter and 
a cooled and dehu- 
midified air in sum- 
mer accordingly as the 


con- 





Fic. 2—Main BANKING 
ROOM WITH SUPPLY 
GRILLES ON COLUMNS 
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comfort of the occupants may require. This is fur- 
ther termed a combined heating system when the 
air is delivered at such temperature as to adequately 
heat the space supplied. Direct radiation has been 
installed in the toilets and stairways of the floors in 
question, but the air conditioning system is depended 
on for heating the remainder of the space. The space 
above the sixteenth floor is rental space and is heated 
by direct radiation of a semi-concealed type. 

The location of the safety deposit vaults and the 
record vaults and filing departments below grade in 
the first and second basements required a mechanical 
system of ventilation for these areas for any condi- 
tion that would be at all satisfactory to the occu- 
pants and customers. The first floor banking room 
has a large number of people on the floor at various 
times, and this area being only of normal height, 15 
ft. at the center, mechanical ventilation became a ne- 
cessity. The main banking room on the second floor 
is probably of such height and volume that, insofar 
as ventilation is a necessity, a local air movement 
within the room might suffice, even though the num- 
ber of people within this room is considerable during 
the banking hours. As a convenient means of heat- 
ing this room and accommodating the heating equip- 
ment to the architectural design and treatment, a 
blast system which in extent and arrangement would 
correspond to a ventilating installation was found 
preferable. In the Trust Company’s offices there is 
a large working population amounting to a density 
in some areas of as much as one person to 50 square 
feet of floor area. The Trust Company had been ex- 
periencing an increasing crowded condition in their 
previous quarters for some time, and their records 
indicated that the percentage of lost time from ill- 
ness of employees increased in proportion to the 
number of employees that were added in any area 
when only natural means of ventilation were pro- 
vided. A comparison with ordinary standards of 
ventilation further showed that many departments 
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of the Trust Company could not effectively utilize 
the space assigned to them if they had to depend on 
natural and window ventilation. It was evident that 
a ventilating installation would be required for both 
the Bank and Trust Company’s quarters. 

The necessity of a ventilating system having been 
established, the question that now required consid- 
eration was whether or not this ventilating system 
should be an air conditioning installation. The addi- 
tional investment and operating costs could be esti- 
mated within such limits as would be required for 
factors affecting the adoption of air conditioning. 


TasLe 1—Arr CONDITIONING OPERATING CosTS 





Basis 
Capacity of refrigeration plant................. 
Hours of operation assumed as. . . 

POWER CONSUMPTION 
Compressors (connected load)... . . 
RE ae Oc se Ar cen 


600 tons 
500 hours 


h 
h 
Total connected load................ 740 h. 
Kilowatt Input k 
500 hours @$0.02 per kwh..............7...... 
REFRIGERANT 
CO, @ 25 lb. per ton per season @ $0.08 per lb. 
600 25x .08 =......... 
CI I is ircies arya lk Sand 4 sg aninidsigachs 
Cost of water: $0.40 per 1,000 cu. ft. Consumption 
based on 2.9 gal. per min. per ton with con- 
densing water @ 70 deg. fahr. 
2.9x .40 
600 x 500 x 60 x —- 
7.5 


$5,550.00 


$1,200.00 


MISCELLANEOUS.... . 





The additional investment was estimated at $130,- 
000.00. The operating costs, exclusive of mainte- 
nance (Table 1), were estimated at $9,600.00 per 
year. Allowing annual fixed charges, including 
maintenance at 11 per cent,’ the total annual cost of 





® Interest 6 per cent, amortization 1.5 per cent, taxes 1.5 per cent on 


full value, insurance and liability 0.5 per cent, maintenance 1.5 per cent, 
per cent. 


total 11 


Fic. 3—Ovutsipe TEMPERA- 
TURES AT DETROIT 
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the air conditioning feature over that which straight 
ventilation would have cost, amounted to $23,900.00. 
It will be noted that the operating costs do not in- 
clude any item for attendance, it being concluded 
that the air conditioning would not result in any 
additions to the operating force. j 
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Fic. 4—Cross Section THroucH Air ConpiTIonep AREAS 


It is not feasible to give a dollars and cents value 
to the advantages of air conditioning to compare 
with the additional investment and operating costs. 
Outside of industrial plants, the widest use of air 
conditioning has been by theatres and department 
stores, and primarily for the purpose of attracting 
trade. 

The Bank and Trust Company were not obliv- 
ious to the comfort of their customers, and it was 
recognized that an air conditioning installation 
would also have some advertising value for these 
institutions, but it was believed that comfort for 
their employees and working conditions that would 
contribute most to their health and efficiency were 
considerations that gave the greatest opportunity for 
return on any investment that might be made. It 
was further recognized that there was some element 
of perfection in having air conditioning, and which 





perme hom, 4 


wn 


would not be out of keeping with the building and 
its appointments and the standard of business con- 
ducted in it. All features considered, it was con- 
cluded that it was well worth while to have the air 
conditioning at the investment and operating costs 
that would be incurred. 

The conditions to be maintained in the building 
were established at a temperature of 70 deg. fahr. 
and a relative humidity of 40 per cent during the 
heating season, and during the summer a tempera- 
ture not exceeding 80 deg. fahr and a relative hu- 
midity not exceeding 55 per cent when the outside 
dry bulb temperature was 95 deg. iahr. and the out- 
side wet bulb temperature was 76 deg. fahr. In ar- 
riving at these outside conditions, a chart was con- 
structed typical of summer conditions for this vi- 
cinity. This chart is shown in Fig. 3. It will be 
noticed that the areas above the 95 deg. dry bulb 
line and 76 deg. wet bulb line, representing the de- 
gree days that the system would not be able to main- 
tain the standard set, are very small. Normally for 
department stores and theatres in this locality, these 
limits are set lower (84 deg. dry bulb and 73 deg. 
wet bulb) and greater areas are tolerated. 

The air conditioning installation for the spaces 
previously defined consists of three separate sys- 


TaBLeE 2—Capacity oF INSTALLATION 


SYSTEM LOWER BANK 


Mam + Bax OFFICE 


Volume of space served (cu. | 
| 


SS eee 456,500 480,000 1,590,000 
No. of people. . 450 410 2,610 
Air supplied (CF M). 69,000 74, 000 | 150, 000 
No. of conditioning units. l 2 
Air changes per hour. . 6.6 9 2 | 5 7 








tems: First—a system serving the first floor bank, 
main lobby, and vaults and work spaces occupying 
the first and second basements; second—a system 
serving the main banking room and office space be- 
low the seventh floor; third—a system serving the 
office floors of the Trust Company. These systems 
are hereinafter referred to as lower bank, main bank, 
and office systems respectively. The capacities of 
these three systems are given in Table 2. 

The air conditioning unit for the lower bank sys- 
tem is located in the third basement. The air is sup- 
plied (Fig. 4) at the ceiling of the space served and 
withdrawn from near the floor and thence returns to 
the conditioning unit. The two conditioning units 
for the main bank system are located in the ma- 
chinery room on the sixth floor, This space is formed 
by the deep trusses carrying the stories above the 
main banking room and the walls resulting from fire- 
proofing the trusses form the enclosures for the air 
conditioning units. The admission of air and pro- 
visions for recirculation are similar to those for the 
lower bank system. For the heating of the space 
served by these two systems, several heating units 
of the fin-tube type have been installed in the supply 
ducts. There is a separate heater for each section of 


the space served whose heating requirements are ex- 
pected to vary from that of other sections. 
The arrangement of these two systems with their 
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Fic. 5—HraTers AND Distrisutinc Ducts 


supply and recirculating ducts, the velocities in them 
and outlet velocities, follow very closely that which 
may be considered standard practice. It was feared 
that with the high banking room open to the lobby, 
and with the elevators opening to this lobby, there 
might be objectionable drafts, and that it might be 
necessary to install a glazed partition between the 
main bank and lobby. Although the performance 
has not been observed under extreme conditions, 
the indications are that objectionable drafts will not 
be experienced. 

The office system serving the 7th to 16th floors, 
inclusive, has two air conditioning units installed in 
the 6th floor machinery room, similarly to those for 
the main bank system. One of these units serves 
the North half and the other the South half of these 
floors. The South unit serves a space having three 
exposures,—namely, East, South and West. A sep- 
arate fan, with its supply duct system, has been pro- 
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They also draw recirculated air back through the re- 
turn air shafts connected to return air grilles on the 
various floors. Both the outdoor air and the return 
air enter a common chamber ahead of the dehumidi- 
fier where they are mixed to maintain a temperature 
above freezing. Part of the mixed air then passes 
through blast heaters and through the dehumidifier 
where it is washed and cleaned and its moisture con- 
tent definitely fixed. The remainder of the mixed 
outdoor and return air by-passes the dehumidifier 
and enters the unit on the fan side. In the summer 
time the dehumidified air and the by-passed air are 
then mixed to obtain the required conditions of air 
delivered to the rooms. The dehumidifying is ac- 
complished by COs, direct expansion coils installed 
as part of the air conditioning unit. During the heat- 
ing season the process is the same except that the 
air is humidified. 

By running two ducts in place of one for a part of 
the distance, it was found that the distributing ducts 
(Fig. 8) on each floor could be kept within a maxi- 
mum diameter of 12 in. where they crossed the floor 
beams. It was further found that structural consid- 
erations required these beams to be 22 in. in depth, 
and that if they were made 24 in. in depth and a 
joist floor construction used, that the 12 in. ducts 
could run through the webb of the beams (Fig. 9), 
effecting a very considerable saving in the cost of 
the structure over that which would have been re- 
quired if the ducts had had to run under the beams. 
These distributing ducts terminate in a ceiling out- 
let, there being a double outlet for each bay, such 
that the usual office partitions can be run through 
the outlet if division of the office space at any time 
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vided for each exposure, the purpose being to have 
the system of ducts for any one exposure uninflu- 
enced by variations in the leakage and wind pressure 
affecting the air supplied by the duct system for any 
other exposure. It is expected the flexibility of this 
arrangement will also be of advantage in summer 
conditions in compensating for the changing sun 
effect on the sides of the building. A heater (Fig. 
5) has been installed on each floor for each duct sys- 
tem, which can be controlled to give air of the proper 
temperature to meet the heating requirements. 

The air conditioning units (Figs. 6 and 7) for the 
office system are typical in their arrangement and 
operation of those for the three systems comprising 
the complete installation. These units draw out- 


door air in through louvres at the sixth floor level. 


These outlets have a damper for adjust- 
ment of the air quantity and a simple diffusing head 
for directing the air flow along the ceiling. No pro- 
vision is made for the occupant having any control 
whatever over the quantity of air supplied to his 
office or over its temperature. 

The office system varies from the bank systems in 
the provisions for recirculation. There is no system 
of recirculating ducts other than the recirculating 
riser to the unit at each end of the building. There 
are recirculating grilles in the office partitions, lo- 
cated in general near the floor so that the air sup- 
plied to the office can in part find its way to the cor- 
ridor and thence to the recirculating risers. Some 
sacrifice in office privacy has resulted from the in- 
stallation of these grilles, but in general the owners 
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have felt that they could well tolerate it for the sim- 
plification and saving that it effected. In some offices 
and departments where this loss of privacy was con- 
sidered objectionable, double grilles have been pro- 
vided with sound-proofing between them. 

With the occupant of an office having no control 
over the quantity of air supplied or over its tempera- 
ture, some other provision had to be made for room 
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temperature control. By providing on each floor a 
sub-duct system for each exposure and providing 
that system with its own heater, it was expected 
that, if the system was once adjusted for a propor- 
tionate air supply to each office, and if this air was 
supplied at proper temperature to one office for main- 
taining the room temperature, it would be of proper 
temperature for the other offices on the same duct 
system. On this basis a thermostat has been in- 
stalled in a typical office for the control of the heater 
on a duct system. The effect of variation in the 
air supply due to wind pressure building up a counter 
pressure on any portion of the space supplied, has 
been minimized by, carrying a relatively high static 
pressure on the system. Provisions for adjusting 
for such a condition have been further made by driv- 
ing the fans, there being a fan for each exposure as 
above described, with variable speed motors. The 
occupants are not only prevented from interfering 
with the operation of the system itself, by adjust- 
ment of the quantity and temperature of the air sup- 
plied, but they are also prevented from upsetting ex- 
posure and leakage conditions by opening windows. 
All windows on the office floors are provided with 
keyed locks and are locked closed. 

It is felt that the heating of several separate rooms 
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or offices from the same duct system by one heater 
without means of varying the amount of heat sup- 
plied to the various rooms is somewhat experimental 
even though those rooms may be subject to the same 
exposure conditions. However, the heating of an 
office building by a blast system was not untried. 
Such an installation had previously been completed 
for the addition to the Detroit Edison Co.'s office 
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building and although of the double duct type, had 
well demonstrated the practicability and advantages 
of this means of heating. It was concluded that 
some greater variations in the average room tem- 
perature than is ordinarily considered good tempera- 
ture regulation might well be tolerated if omission 
could be accomplished of the usual system of direct 
radiation. This radiation occupies valuable floor 
space and subjects those, who must work in prox- 
imity to the radiator, to an-uncomfortable baking on 
one side from the radiant heat—hardly consistent 
with the conditions for an air conditioned area. 

There was furthermore a saving effected in omit- 
ting the direct radiation system that was available 
in offsetting the cost of the ventilating system. 
20,130 sq. ft. of radiation was omitted which in the 
form of ordinary wall-hung exposed radiation would 
have cost $35,000.00. Presuming that this radiation 
would have been made the semi-concealed type as 
was done in the rental space the cost would have 
been increased for the additional radiation, enclos- 
ures, and provisions in the building construction for 
them, by $16,000.00. The cost of the heater installa- 
tion replacing the radiation amounted to $26,000.00, 
making a net saving of $25,000.00. 

The work carried on in finishing the building and 
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in moving in has resulted in conditions in the areas 
served that have made it impractical to obtain more 
than a preliminary adjustment of the air condition- 
ing installation since its completion. The final ad- 
justments are now being made, and although these 
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The designers of this installation were greatly as- 
sisted in perfecting its arrangement and details by 
the engineers of the B. F. Reynolds Co. and Ameri- 
can Carbonic Machinery Co., who made the installa- 
tion, and by the engineers of other air conditioning 








en) 





have been under way less than a week at this writ- 
ing, the indications are that difficulty will not be ex- 
perienced in operating the installation to heat or 
cool the various rooms within a variation of tem- 
perature that will be satisfactory. 
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companies who gave so freely of their time and ex- 
perience during the stages of development. The de- 
signers are also not unappreciative of the opportun- 
ity that was given them by the progressiveness of 
the building owners. 


Code of Minimum Requirements Issued to Members 


In accordance with the resolution of the Council, 
members of record and in good standing during 1928 
will receive a binder for A. S. H. V. E. Codes and 
Standards, which will contain the fourteen sections 
of the Code of Minimum Requirements for the Heat- 
ing and Ventilation of Buildings. 

The Code of Minimum Requirements, in fourteen 
separate pamphlets, is the result of five years effort 
by L. A. Harding and his Committee and the Code 
as published, is the culmination of many years effort 
for the benefit of the public. 

Each section was prepared by a Sub-Committee 
and the following subjects are covered: 

Section I—Minimum Ventilation Requirements for Public 
Buildings. 

Section II—Minimum Requirements for Estimating the Heat 
Required for Warm Buildings. 

Section III—Minimum Requirements for the Determination 
of the Amount of Direct Steam and Hot Water Radiating 
Surface to be Installed in Steam and Hot Water Heating 
Systems. 

Section I1V—Minimum Requirements for the Determination 
of the Amount of Indirect Steam or Hot Water Radiat- 
ing Surface to be Installed in Indirect Gravity and Fan 
Circulation Heating and Ventilating Systems. 

Section V—Minimum Capacity and Installation Requirements 
for Low Pressure Steam and Hot Water Heating Boilers. 

Section VI—Minimum Requirements for the Design and In- 
Stallation of Warm Air Furnace Heating Plants. 

Section VII—Minimum Requirements for the Design and 
Installation of Chimneys or Stacks for Steam Boilers, 
Hot Water Boilers and Warm Air Furnaces. 

Section VIII—Minimum Requirements for Pipe Sizes for 
Use with Low Pressure Steam, Vapor and Vacuum Heat- 
ing Systems. 

Section IX—Minimum Requirements for Pipe Sizes for Use 
with Gravity and Forced Hot Water Heating Systems. 


Section X—Minimum Requirements for the Design and In- 
stallation of Air Ducts, Inlets and Outlets, in Conjunc- 
tion with Fan Air Circulation, and the Installation of 
Ventilating Fans for Use with Steam and Hot Water 
Heating and Ventilating Systems. 

Section XI—Minimum Requirements for the Installation of 
Air Washers and Filters. 

Section XII—Pumps for Heating and Ventilation Equipment. 

Appendix I—Formulae for Physical Units, Air and Vapor 
Mixtures, etc. 

Appendix II—Standard Symbols for Heating and Ventilating 
Drawings. 

The Code as published consists of 158 pages and 
is fitted into.a loose leaf binder with flexible cover. 

The Code represents minimum requirements as called 
for by good engineering practice and is so written 
that it may be incorporated as a part of a Municipal 
Building Code, if found desirable. 

Great credit is due to the men who have given 
their time unselfishly and the Society owes a debt 
of gratitude to the Sub-Committee Chairmen who 
labored so long and earnestly to produce the Code. 

The men who assisted Mr. Harding were: E. Ver- 
non Hill, Chicago, A. C. Willard, Urbana, IIl., R. V. 
Frost, Norristown, Pa., L. C. Soule, Newark, N. J., 
J. F. McIntire, Detroit, J. D. Hoffman, Lafayette, 
Ind., J. R. McColl, Detroit, J. A. Donnelly, Largent, 
W. Va., W. S. Timmis (deceased), New York City, 
C. A. Booth, Buffalo, W. H. Carrier, Newark, N. J., 
Perry West, Newark, N. J., F. Paul Anderson, Lex- 
ington, Ky. and J. H. Walker, Pittsburgh. 

Provision has been made so that the Code of Min- 
imum Requirements for the Heating and Ventilation 
of Buildings is available together with flexible binder 
at the nominal cost of $5 per copy. 














Over-all Heat Transmission Coefficients 


Obtained by Tests and by Calculation 


The results of co-operative research work between 


the A. S. H.V.E. and the University of Minnesota 
By Frank B. Rowley’, A. B. Algren’, J. L. Blackshaw', Minneapolis, Minn. 


NE of the important factors in the problem 

of heat transmission through building mate- 

rials and insulated walls is that of the rela- 
tion between the overall coefficients as obtained by 
test and as determined by calculation for a built-up 
wall section. There are two coefficients commonly 
used to designate the thermal value of materials: 
the overall coefficient, and the thermal conductivity 
of the material. The first is generally designated by 
U and gives heat transmission in British thermal 
units per hour per square foot of wall per degree dif- 
ference in temperature between the air on the two 
sides of the wall. The second is designated by k 
and gives the thermal conductivity of the material 
in British thermal units per square foot per hour 
per inch thickness per degree difference in tempera- 
ture between the two surfaces. The difference be- 
tween these coefficients is that the first one covers 
the full thickness of the wall giving the transmission 
from air to air, while the second one gives the trans- 
mission from surface to surface per inch thickness 
of the material. The first is applicable to built-up 
wall sections, and the ‘second to the conductivity of 
homogeneous materials. 

It is conceded that the conductivity, k, for a mate- 
rial is much more easily determined by test methods 
than is the overall coefficient. 

In the first place, the apparatus commonly used 
is much less expensive to construct and the results 
may be obtained at a much less expense of time and 
material. The over-all coefficient is, however, the 
one necessary for finished buildings and it must 
either be determined by test or indifectly by calcula- 
tion. If it is determined by calculation, the results 
must be sufficiently checked by tests to prove the 
correctness of the procedure. 

The method of procedure and the type of appa- 
ratus for determining the thermal conductivity of 
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homogeneous materials is fairly well standardized 
and accepted by the various experimenters. This 
consists, in general, of a hot and a cold plate be- 
tween which the test material is placed, the hot plate 
being so arranged that the heat to the test specimen 
may be measured and the heat losses prevented by a 
special guard or balancing ring. The method for 
determining the over-all: coefficients is not yet as 
commonly accepted. In general, there are two pro- 
cedures possible; first by an actual test of the built- 
up wall section, and second, by calculation. Several 
types of test apparatus have been proposed and used. 
One type consists of some especially designed box 
and the other is some form of plate or meter placed 
in contact with the surface of the wall. In any case, 
if the results are to be of value, great care is neces- 
sary to prevent any unknown loss of heat and to 
obtain accurate measurements of temperatures and 
heat flow. 

If the over-all coefficient is to be determined by 
calculation, there are several factors pertaining to 
the specific materials used in the walls which must 
be definitely known. Without these the results may 


be incorrect and misleading. 
Some of the factors which enter into the calcula- 
tion are as follows: 


A. The thermal 
materials used. 

B. The arrangement of 
structure. 

C. The conductivity of the air spaces within the 
wall. 

D. The surface coefficients of the outer layer of 
the materials. 

“4” The thermal conductivities of the materials 
are normally determined by the hot plate method. 
They depend upon the character of the material, den- 
sity, moisture content and mean temperature. The 
conditions governing these values must all be con- 
sidered if the conductivities are to be applied with 
accuracy to any particular wall. A common mistake 
is to use conductivities which were obtained for an 
entirely different mean temperature, moisture con- 


conductivities of the individual 


these materials in the 
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tent or density than those at which the material is 
to be used in the wall. 

“B” In considering the arrangement of materials, 
in the wall, such factors enter as the proximity of 
these materials to each other, the thickness of the 
particular material in the construction as compared 
to the thickness when tested, the blocking off of the 
air spaces and the occurrence of air circulation 
through the materials themselves. As examples of 
possible errors, a flexible, soft material which is rated 
at % in. thickness may be nailed between two layers 
of boards and brought down to less than % in. in 
thickness. Materials which are porous in nature 
may be placed in a wall in such a manner that nat- 
ural air circulation through the material will offset 
a large part of the insulating value. The applica- 
tion of the material may be such that heat is trans- 
ferred around it by air currents. When any of these 
factors are present, the results obtained by calcula- 
tion are misleading. 

“C” The values assigned to the air spaces will 
vary depending primarily upon the thickness of the 
air space and the mean temperature. A common 
method has been to assign one value for all air spaces, 
which, in the light of recent experimental work, is 
incorrect. In selecting these values, it must be defi- 
nitely known that the air space is a closed compart- 
ment and not open to communication with other air 
spaces of different temperatures. 

“D” When considering the inner and outer sur- 
face coefficients of the wall, due regard must be given 
to the character of the surfaces, the nature and tem- 
perature of the surrounding objects and the wind ve- 
locity to be expected over the surfaces. For prac- 
tical results the wind velocity is the most important 
factor to be considered. 

From the foregoing it is evident that there are 
many elements which enter into the method of de- 


TasBLE 1—Descrirtion oF INSULATION USED IN THE DIFFERENT WALLS 
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termining over-all coefficients by calculation. If, 


however, these elements are all definitely under- 
stood, and there are no other unknown factors as in- 
filtration entering into the problem, the over-all co- 
efficients may be calculated with accuracy, and the 
results will check with those obtained by accurate 
test methods. There are cases, however, for which 
calculations are difficult, due to complications of the 
structure, to air leakage, to changes in the form of 
material when applied, to poor workmanship, etc. In 
such cases these conditions must either be estimated 
for the calculations or else the constants must be de- 
termined by test. 

There has been much controversy over the rela- 
tive merits of the two general methods for deter- 
mining the over-all coefficients. Some have advo- 
cated the test method and others that the constant 
be determined by calculation. 

It is easy to find plenty of examples where both 
methods have given erroneous results. For this rea- 
son some engineers have taken the stand that there 
is no acceptable method for determining these over- 
all coefficients. In spite of the controversies which 
may exist, the fact is that accurate results may be 
obtained by either method when properly applied. 
If test methods are used, accurate instruments and 
methods must be employed, and if calculation is re- 
sorted to, the full conditions covering the specific 
properties of the materials and their application to 
the wall must be known. 

It is not the purpose of this paper to discuss the 
relative merits of different types of test apparatus 
which have been used for determining overall heat 
transmission coefficients, but rather to consider the 
results as obtained by one specific type and to com- 
pare these to the results obtained for the same walls 
by analytical methods. The hot box apparatus was 
used to determine the overall coefficients and the 













































































ie | | a oe 
: ark <a ; Wall in Thickness Density Conductivity | Mean Temp. 
Designating Description of Material Which Used as Used Lb. per k Deg. Fahr 
Material . Inches Cu. Ft. S : 
oats Pee yer 0.580 13.3 0.297 35.0 
A NS ss suid «lee hoee be ke caeehes CS 7 0.660 0.300 40.0 
10 outside...... 0.520 15.2 0.315 30.0 
. Sa er 0.526 14.4 0.330 62.0 
EN CETTE Oe Te ee Cetin... 0.527 15.1 0.315 30.0 
RE Pp 0.526 15.0 0.318 40.0 
i <lwk cae pate 0.750 4.8 0.253 40.0 
a ee Felted wood fiber between two layers of craft ROR A Sine 0.625 48 0.250 35.0 
Pat eee, pene eee eee Pete ee 53D 0.750 48 0.253 40.0 
~ a Animal hair lined on one side with tar paper ONS oe pr ee 0.36 9.7 0.238 40.0 
and on the other with heavy craft paper .... 
23 inside. ...... 0.48 14.4 0.362 62.0 
, 23 outside...... 0.47 14.8 0.340 22.0 
AS er I ON ot dee tan cbacvekeee yer aa 0.48 14.4 0.362 62.0 
26 outside...... 0.47 14.8 0.342 30.0 
; cs Cie Sara fF Sy ; 
H. Paper felt treated on the surfaces with creosote See tease 0.119 34.4 0.470 40.0 
Cg ee eee 
pe et Sh SS ae ae ee ES SE AS —n ee — 
0 eelecal tetas ins =o 33 outside...... 1.11 5.78 0.272 35.0 
if "Uihcktsdiahtedk ie... Pee ee... <0 1.11 5.78 0.272 35.0 
weaned ©4 Nien ag Stead Ah acca ee niall ATR AE IPE 0.814 5.78 0.283 60.0 
eae RT eee Co eee te 0.209 | 11.7 | 0.374 40.0 
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hot plate to determine the conductivities of the in- 
dividual materials. These were described in a pa- 
per entitled “Heat Transmission Research” and pub- 
lished in the American Society of Heating and Ven- 
tilating Engineers’ Journal, July, 1928. The de- 
scription of the apparatus will, therefore, be omitted. 

For calculations the following well known form- 
ula was used: 





U = _ 

] vy l l Xe l 

—+—+—+4+—4-—4-4 

fi ky ay a ke ho 
in which U is the over-all heat transmission co- 
efficient of the wall, f; and f, are the inner and outer 
surface coefficients of the wall, +; and xe, etc. are the 
thicknesses of the various materials used in the wall. 
k, and ko, etc. are the respective conductivities of the 
materials, a; and ag are the air space coefficients for 
the air spaces as occurring in the walls. 

These factors were determined for the walls con- 
sidered as follows. The conductivity of all insulat- 
ing materials used was determined by the hot plate 
method. The conductance was determined for all 


TABLE 2—CoNDUCTANCE OF SpEcIFIC COMBINATIONS 
OF MATERIAL USED For CALCULATING THE OVERALL 
TRANSMISSION COEFFICIENTS OF WALLS 


























| Mean | Cond 
Materials |Tempe ra-| seneaedl 
ture — 
| 
a i | 
3%” lath and 3” plaster.......... 70 | 2.50 
——_—_____ _ all ——— 
Fir sheathing, building paper and| 
NN BN Is soa dices aw nice ate 20 0.50 
increas es a Se 
Fir sheathing, building paper and| 
lS odd wis baie are eaten aees ie | 20 0.82 
Fir sheathing and building paper..| 30 0.706 
Building paper and 4” pine lap| 
Ns 6. Sen ves cp ataunaceks <<a - S641 Ce 
Conductance of 34” plaster....... 73. af 


| 





combinations of materials as were used on the sur- 
faces of the walls. Thus lath and plaster; sheathing, 
building paper and lap siding; sheathing, building 
paper and stucco were treated as separate units and 
the conductance determined for the mean tempera- 
tures at which they occurred in the walls. The air 
space coefficients were taken from the curves as 
previously determined and reported in a paper en- 
titled Thermal Resistance of Air Spaces, AMERICAN 
Society oF HEATING AND VENTILATING ENGINEERS, 
JourRNAL, January, 1929. The surface coefficients were 
taken as the average results obtained from many 
tests with the hot box. These surface coefficients 
are for an air velocity of about 0.6 miles per hour 
and place the calculated results on the same basis as 
the test results. 

The conductivities of the insulating materials used 
as determined by the hot plate for the mean tempera- 
tures corresponding to their position in the walls is 
given in Table 1. The conductance of the specific 
combinations of materials for mean temperatures at 
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which these combinations occurred is given in Table 
2. The surface coefficients as determined from tests 
and used in the calculations are given in Table 3. 
The air space coefficients as previously determined 
were taken from the curves of Fig. 1. A complete 
description of the walls tested and calculated is given 
in Table 4. The individual coefficients and factors 
used in calculating the overall coefficient for each 
wall are given in Table 5. The majority of these 
values were taken from Tables 1, 2 and 3 and the 
curves of Fig. 1, and compiled in Table 5 as a mat- 
ter of convenience. The final results giving the rela- 
tion between the calculated and test values are given 
in Table 6. It should be noted that in cases where 
a soft felted insulation was used the thickness was 
determined as accurately as possible after the mate- 
rial was in place in the wall. In the case of wall 
No. 15 this actually introduced an additional air 
space over part of the surface of the insulating mate- 
rial. 

In selecting the values for the conductance of air 
space in framewalls, the question arises as to what 
insulating value should be given to the studding 


TABLE 3—SurFACE COEFFICIENTS USED FOR 
CALCULATING THE OVERALL TRANSMISSION 
COEFFICIENTS OF WALLS 


Mean | 
Surface |Tempera-| fi to 
| 
ture 
Plaster. ... ’ 77 1.8 
Sheet Rock... 75 Fy 
Stucco.... 5 1.5 
Siding. .. . cae 5 1.6 


which passed through this air space. From a prac- 
tical standpoint, this would naturally be neglected, 
but for the purpose of more accurate checks, this 
effect should at least be considered. The thermal 
resistance of the studding may be easily determined 
and the average resistance for air space and studding 
might be calculated on the basis of parallel circuits 
of heat flow. The results thus obtained would only 
be true, in case the studding did not effect the con- 
ductivity of the air space. If we analyze the condli- 
tion, it is evident that the greater part of the heat 
transferred across the air space is-by the convected 
air currents, the air taking the heat from the hot sur- 
face transferring it over to the cold surface. The 
effect of the surface of the studs which pass through 
the air space is to increase the hot and cold surfaces 
in contact with the air, or in other words, some of 
the heat transferred across the space is picked up 
from the surface of the studding next to the hot side 
and given back to the surface of the studding next 
to the cold side of the space. The effect of the stud- 
ding on increasing the heat transfer in this manner 
depends upon their conductivity, and upon the ratio 
of the area of the exposed surfaces of the studding 
to the width of the air space. It is evident that the 


exact relation here would be very difficult to deter- 
mine, but that the effect would be to increase the 
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8B 


10 


16 


19 


26 


36 


53D 


53F 





Type of Wall 


Frame... 


(Note 1) 


Frame..... 


(Notes 2, 3) 


Frame 


ere 


Frame. . 


(Note 2) 


Frame..... 


(Notes 2, 4) 


Frame 


Frame 


Frame 


Frame... 


(Note 5) 


Frame 
(Note 2) 


Frame 


Frame. 


(Notes 2, 6) 


Pes. s cae es 


(Note 2) 


Frame 
brick veneer 
(Note 7) 


8” brick.... 
(Note 8) 


Frame....... 


(Note 2) 


Frame. 


with 
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Inside Construction 
44” wood lath 
34” plaster. 


4%” wood lath 
44” plaster 


34” wood lath. 


44” plaster 


Oe Weed BOR... occ cctaus 
34” plaster...... 


Insulating board B...... 
rT ED i wiv dene ay avian 


34” wood lath 


46” plaster. . 


3%” wood lath 


34” plaster...... 
34” wood lath... 
44” plaster. . 


34” wood lath 
3%” plaster 


Insulating board G nailed 
to studding.... 


Insulation G 
4” plaster 


4” wood lath 
44” plaster... . 


46” wood lath 
4” plaster 


4” wood lath 
34” plaster 


34” gypsum 
Papered on each sid 


e 


34” wood lath 
36” plaster.... 


36” wood lath 
34” plaster 


Outside Construction 
34" fir sheathing, building paper. 
4” pine lap siding. . 


34” fir sheathing, building paper. 
4” pine lap siding 


44” fir sheathing building paper.. 
4” pine lap siding............. 


Insulating board B.. 
Building paper 
4” pine lap siding...... 


Insulating board B 
Building paper 
4” pine lap siding 





44” fir sheathing, building paper. 
4” pine lap siding ... 


34” fir sheathing, building paper.| 
4” pine lap siding..............| 


44” fir sheathing, building paper. 
4” pine lap siding 


44” fir sheathing, building paper. 
4” pine lap siding 


Insulating board G nailed to 
studding 


Taste 4—DeEscrirTion oF WALLS TESTED AND CALCULATED 


Insulation 


None 


None.... 


Two thicknesses of insula- 
tion K applied between 
studding to divide 
space into three parts 


air 


None. 





None 


Insulation C flanged midway} 
in air space between stud-| 
ding 


Insulation E flanged midway| 


in air space between stud-| 

ding ‘ 

Insulation C nailed on stud-| 
ding under sheathing 


Insulation A placed back! 
against sheathing 


None 





Insulation G, building paper... . 
4” pine lap siding. . 





34” fir sheathing, building paper. 
4” pine lap siding 


44” fir sheathing, building paper. 
4” pine lap siding. . 


34” fir sheathing, building paper. 
4” pine lap siding 


34” fir sheathing building paper.. 
4” pine lap siding 





Face brick 


4” face brick backed with 4” 


common brick 





3%” gypsum..... 
Papered on each side....... 


36” wood lath 
3¢” plaster 





44” fir sheathing, building paper. 
4” pine lan siding 


None 


z 
| 


Two thicknesses insulation! 
H spaced between stud-| 
ding to divide air space; 
into three equal parts... ‘| 





1.11” of insulation J applied! 
between studding directly 


to sheathing... 


Insulation B, with heavy 
craft paper on cold side, 
placed midway between 

studding. 


Insulation A, covered on both 
sides with light craft paper 
Insulation J, 1.11” thick, ap- 
plied between studding di- 


rectly to sheathing..... 


Insulation J, .814” thick, ap- 
plied to inner surface of 
brick between 154” fur- 
Shit CRIOR... 02d hbsn08 000 


Insulation C flanged between 
studding 








34” fir sheathing, building paper. 
4” pine lap siding 











None.... 
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Aur Space 


air space. 


One 31'9” 


One 31!” air space 


Two 114” air spaces. 
One 


7" 


8 


air space. 


One 314” air space 


One 314” air space. 


Two 1%” air spac s. 


Two 11!” air spaces. 


| One 34” air space. 


One 3” air space. 


One 314” air space. 


One 34” air space. 


Three 1.08” air spaces. 


One 2.4” air space. 


Two 114” air spaces. 


Two 13” air spaces. 
One *4” air space be- 
tween brick and 
paper in addition to 
air space of wall 33. 





One .5” air space he- 
between insulation 

and lath. 

One .6” air space be- 
tween inner and 
outer courses of 
brick. 


Two 13” air spaces. 


One 314” air space. 





Notes for Table 4: 


(Note 1) Wall SA 
Note 2) 
Note 3) Wall 8B 
Note 4) Wall 15 
Note 5) Wall 26 
(Note 6) Wall 34 
(Note 7) Wall 37 
8) Wall 42 


(Note 


Test area of wall was blocked 


off to prevent convection currents. 


40 deg. was taken as the average mean temperature for the air spaces. 


A paper board header was used in air space at three-foot intervals. 


The application of the insulating material causes air spaces to be formed between the craft paper and hairfelt. Thes: 
spaces cover about 65 per cent of the area and average 0.6 in. in thickness 


Wall 26 was made up by addi 
4 


The siding was removed from Wall 33. 


sheathing. 


ng surface finishes to wall 23. 


> space between insulating board and craft paper averaged 0.2 in. 


A 4-in. face brick was then added leaving a %4-in. air space between brick and 
The conductivity for the brick was taken from a test on a 4-in. clay brick wall. 


The inner surface of brick was covered with two coats of waterproof cement before the insuiation was applied 
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Fic. 1—CoNpbUCTANCE OF AIR FOR 
MEAN TEMPERATURES 
FAHRENHEIT 


DIFFERENT 


heat transfer across the air 
space and to neutralize the 
effect due to the additional 
insulating value of the stud- 
ding. When it is considered 
that only 10 per cent of the 
air space area is covered by 
the studding, it is evident 
that the effect is very small, 
and in cases where insula- 
tion placed in the air 
space between the studding, 
the insulating value of the 
air space and studding is 
substantially the same and 
any possible difference may 
be neglected. made 
for the purpose of determin- 
ing air space values with 
and without studding pass- 


is 


Tests 


ing through the test area 
showed that there was no 


appreciable difference in the overall coefficients. The 
effect of the studding was, therefore, omitted in all 
calculations for the overall coefficients. 

An analysis of the results given in Table 6 shows that 
there is a very close agreement between test and cal- 
culated results, the maximum variation being 3.59 per 
For wall 8B which shows the greatest variation, 
the insulation was held between the studding by friction 
and there was a possibility of a small amount of infiltra- 
tion of air past the joints which would increase the test 


cent. 


TaAsLe 5—CokEFFICIENTS USED FoR CALCULATING THE OVERALI 





Conductance of Air Space 


Heating -Pipi 

rye tt ry 
3.6 
34 


3.2 


3.0 


ty 
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Hind 
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Nn 
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16 


14 


12 


Ww 


results. 





- . 
| 








Mean 
Wall fh Temp. | fo 
No. | Deg | 
Fahr. 

8 1.8 | 77 1.6 
SA = = 77 1.6 
8B; 1.8 77 1.6 
10 | 1.8 77 1.6 
11 1.8 77 1.6 
12 1.8 77 1.6 
15 1.8 77 1.6 
16 1.8 77 1.6 
19 1.8 77 1.6 
23 1.7 77 1.6 
26 1.8 77 1.6 
28 1.8 77 1.6 
33 1.8 77 1.6 
34 1.8 77 1.6 
36 & 75 1.6 
37 YS aap 1.6 
42 1.8 77 1.6 
53D] 1.7 75 1.6 











; l ; 


Mean | Conductance} Mean Conductance 
Temp Inner | Temp. Outer 
Deg Construction| Deg. | Construction 
Fahr Fahr. 
5.0 2.50 70 0.50 
5.0 2.50 70 0.50 
5.0 2.50 70 0.50 
5.0 2.50 70 0.354 
5.0 587 63 0.354 
5.0 2.50 70 0.50 
5.0 2.50 70 0.50 
5.0 2.50 70 0.50 
5.0 2.50 70 0.50 
5.0 753 62 0.723 
5.0 . 696 63 0.392 
5.0 2.50 70 0.50 
5.0 2.50 70 0.50 
5.0 2.50 70 0.50 
5.0 30 70 0.50 
5.0 2.50 70 (4” brick 1.24) 
5.0 2.50 70 (4” brick 1.24) 
5.0 3.30 70 0.50 
0.50 

















| 








7 





8 9 


6 j 
Width of Air Space (ins. 


10 


11 











Wall 12 was insulated with a felted material be- 


of 5 per cent. 
a 5 per cent variation was found to be about 3/32 in. 


Mean 


Temp. 


Deg. 
Fahr. 


20.0 
20.0 
20.0 


20.0 
19.0 





different lots of material. 





tween two layers of paper in which there was some un- 
certainty as to the exact thickness of the insulation. Some 
variation may also be accounted for by the different char- 
acteristics of walls built after the same specifications. For 
instance, several of the walls have been duplicated from 
The average variation in test 
results has been found to be 2 per cent with a maximum 


The sheathing of the wall which showed 


Conductivity 
Insulation | 


None 
None 
0.374 
0.315 
0.330 Inside 
0.315 Outside 
0.253 
0.238 
0.250 
0.297 
0.362 Inside 
0.340 Outside 
0.362 Inside 
0.342 Outside 
0.470 
0.272 
0.318 


0.300 
See wall 33 


0.283 


0.253 





Mean 


Temp. 


Deg. 
Fahr. 


40.0 
30.0 
62.0 
30.0 
40.0 
40.0 


62.0 


40.0 


40.0 


60.0 


Conduct- 


ance of 


Air Spac e 


| (3) 


(3) 


(2) 
(1) 
(2) 


(1) 
(1) 
(2) 





— oo 


14 
14 
10 
14 
10 


10 
10 
14 
10 
10 
10 
10 
62 
10 
14 


04 


32 


.10 
.10 


TRANSMISSION CONSTANTS OF WALLS 








Mean 


Temp. 


Deg. 
Pahr 


4s 
48 
40 
48 
40 


40 
40 
48 
48 
40 


40 


0 
0 
0 
0 
0 





: 


thicker than that on the walls used for comparison. Such 
variations must be expected in any type of construction. 

The results likewise show that accurate results cannot 
be expected by analytical methods, unless due regard is 
given to the seletion of the individual constants which 
enter into these calculations. The values of the in- 
dividual material. are effected by several variables and 


TasLeE 6—RELATION BETWEEN CALCULATED AND TEST 




















RESULTS 
Calculated Hot Box Percent 
. Value of U Value of U Variation 
Wall No. At 40 Deg. At 40 Deg. Based on 
Mean Temp. | Mean Temp. | Test Results 
Setcen+ sua dend wee eee 0.224 0.226 0.88 
EE She oe ee 0.224 0.225 0.45 
A ee I ie 0.134 0.139 3.59 
Pe ‘wna 0.189 0.186 1.61 
rere ea 0.151 0.153 1.31 
ious Pee 0.119 0.115 3.48 
Na , Sates 0.134 0.134 0.0 
ae icciets ae 0.144 0.141 2.13 
19... we wer 0.155 0.155 0.0 
Tt ie 'e.a par al 0.207 0.212 2.36 
gd a gees ey 0.165 0.168 1.79 
ae oe wie’ 0.146 0.142 2.82 
ie nes ; a 0.117 0.116 0.86 
a 2c kn eeee 0.131 0.129 1.55 
sae kts tae x hab b2 0.133 0.130 2.31 
DR ARs feud us bananas 0.103 0.106 2.83 
ESE EA Sa ae” 0.136 0.137 0.73 
Rk SRA Ae 0.120 0.120 | 0.0 
RE ETE ST 0.224 0.217 3.22 
| 





their selection must be governed by the conditions under 
which the materials are used in the wall. 

For walls in which materials are impervious to the 
flow of air and are of definite thickness and location, the 
calculations are comparatively simple. For conditions 
in which the materials are porous or where the thickness 
in the wall is indeterminate, with indefinite air spaces and 
possible communication between the air spaces, the cal- 
culated results are less accurate and more apt to be mis- 
leading. 

In order to determine the effect of some of these 
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doubtful conditions, a wall was built with a removable 
inner surface. This wall was tested without insulation 
and with different materials applied between the stud- 
ding. The results of these tests are given in Table 7. 
The original wall without insulation, or 53A, gave re- 
sults by test and by calculation which check very closely. 
For wall 53B with a porous material placed so as to 
divide the air space into two equal parts, the test results 
were 14.7 per cent higher than the calculated results. 
This was due to the infiltration of air through the in- 
sulating material used. For wall 53D with an im- 
pervious insulating material dividing the air space, the 
calculated results checked with the test results. These 
results show the effect of excessive air infiltration be- 
tween air spaces. 

When the insulating materials of walls 53B and 53D 
were cut off 1 in. at the top and bottom allowing the air 
to circulate around the insulation, the test showed for 
wall 53B an increase of 33 per cent, and for wall 53E 
an increase of 53 per cent over the calculated results for 
the same walls with the insulation sealed at the top and 
bottom. These tests indicate very definitely that the in- 
stallation of insulating materials is a very important 
factor. For commercial insulating materials which are 
used to divide the air space between the studding, the 
most important factor to be considered is the sealing 
of these materials at the top and bottom of the air space 
in order to prevent a direct transfer of heat around the 
material by air currents. 

The results of this investigation show conclusively that 
reliable overall coefficients may be obtained by the hot- 
box method of testing or by calculations, providing the 
proper coefficients are available. In practice the varia- 
tion to be expected in the construction of walls will give 
a much wider range of difference between calculated 
results and actual results than has been shown by these 
tests. This is to be expected in any type of construction, 
but a large part of the variation may be eliminated by 
reasonable care in construction and application of the 
insulating materials. 


Taste 7—Tests SHow1nc IMPORTANCE OF CONSIDERING Porosity AND APPLICATION OF INSULATION WHEN 
CALCULATING HEAT TRANSMISSION CONSTANT OF A WALL 

















Hot Box Calcul. 
Wall. | Coeff. of Heat | Coeff. of Heat 
all, a . . . . . . 71. , Tp , 
N | Type | Inside Construction Outside Construction Special Insulation Trans. U at | Trans. U at 
vO, | 
40 Deg. Mean | 40 Deg. Mean 
| Temp. Temp. 
44” fir sheathing, build-| 
53A Frame 44” gypsum Papered on each side.| ing paper None me 0.220 0.228 
| 4” pine lap siding ‘ 
ae pa e. z me! FON A a cs Lteate te 
| 34” fir sheathing, build-| A porous material placed| 
53B Frame 44” gypsum Papered on each side. ing paper midway in air space be- 0.154 | 0.133 
4” pine lap siding tween studding | 
‘ ‘ , : Same as 53-B with 1” of ma-} 
34” fir sheathing, build- edi eine Guta, Ciel 
ror . . era e ovet 0 oOo — on 
53C Frame | %%” gypsum Papered on each side, ing paper ‘ : 0.177 0.133 
Pm: and bottom of wall sec- 
4” pine lap siding 
| tion between studding 
-——~|— = ae ~~ +] —-- -—— See ee ae fetta —- 
| 34” fir sheathing, build-| An impervious material 
53D | Frame | %” gypsum Papered on each side. ing paper ; placed midway in air 120 120 
4” pine lap siding space between studding 
I p 
| Same as 53D with 1” of ma- 
. - P , 34” fir sheathing, build-| terial removed from top! | 
53E | Frame 34” gypsum Papered on each side.| “*. . : .184 .120 
ee ae and bottom of wall sec- 





4” pine lap siding...... tion between studding.| 
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Capacity of Radiator Supply Branches 
For One and Two-Pipe Systems 


By F. C. Houghten’, M. E. O’Connell’ and Carl Gutberlet’, Pittsburgh, Pa. 
MEMBERS 


STUDY of the capacity of pipe for various parts 
of a steam heating system has been under way 
at the Research Laboratory since 1922, and 

these data result from a co-operative study by the 
Society and the Heating and Ventilating Depart- 
ment of the Carnegie Institute of Technology. A 
number of reports bearing on various phases of the 
subject have been published from time to time in- 
cluding a complete and final report* on the subject of 
capacity of upfeed steam heating risers for one and 
two-pipe steam heating systems. 

This paper deals with the results of a study of capacity 
of radiator supply branches for one and two-pipe sys- 
tems and gives final results on this phase of the study. 

There are a number of variable factors entering into 
the capacity of radiator supply branches all of which 
must be taken into account in making an analysis of 
the subject. A typical radiator supply branch from a 
supply riser is shown in Fig. 1. Its capacity is af- 
fected by the pipe fittings, C to D and E to G, by the 
capacity of the vertical section of the branch FG, by 
the valve G, and by the pitch of the main section of the 
branch DE. The steam carrying capacity of the branch 
further depends upon whether the condensation from 
the radiator returns through this branch (one-pipe sys- 
tem) or through a separate return (two-pipe system). 
In order to have a clear understanding of the operation 
of such a branch it was necessary to make an inde- 
pendent study of each of these factors. 

Fig. 1 is the laboratory set-up on which the study of 


‘Director, A. S. H. & V. E. Research Laboratory, U. S. Bureau of 
Mines, Pittsburgh, Pa. 
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*Capacity of Up-Feed Steam Heating Risers for One and Two-Pipe 
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supply branches to radiator was made. Steam was 
taken from the 8-in. main, through the 6-in. branch 
to the 4-in. supply riser AB. The radiator supply 
branch CH on which the study was made supplied steam 
to a cast iron radiator or water cooled condenser /, lo- 
cated on a movable platform so that the length and 
pitch of DE could be changed. 

When the branch was operated as a one-pipe sys- 
tem, J closed off and the returned 
through the radiator supply branch and riser and col- 
lected and weighed at L. When operating as a two- 
pipe system / was opened and the condensate from the 
radiator was through the return and 
weighed at K. 


was condensate 


returned riser 

In order to observe any effect which steam passing 
on up the riser beyond C had on the operation of the 
branch and radiator under study, a second radiator or 
condenser, 1/, was supplied steam during a part of the 
study. It was soon found that steam passing on up the 
riser beyond C did not affect the operation of the branch 
CH unless the riser AC was loaded beyond the max- 
imum capacity recommended for use in an earlier labora- 
tory study®. After this fact riser 
was cut beyond C and capped. 


was established the 


The condensation in the system other than the branch 
and radiator studied was determined for all operating 
conditions. When the branch was operating as a one- 
pipe system the total condensation collected at L was 
reduced by this amount in order to determine the 
steam and condensation carried by the branch. 

Steam pressures were observed in the main, riser, and 
radiator and a water column was provided to give the 
level of any water which might be held up in radiator. 

* Capacity of Up-Feed Steam Heating Risers for One and Two-Pipe Sys 


tems, by F. C. Houghten and M. E. O’Connell, Transactions AMERICAN 
Society oF HEATING AND VENTILATING ENGINEERS, 1927, Vol. 33. 
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LABORATORY SET-UP FOR STUDYING RADIATOR BRANCHES 





Fic. 1. 


Results 


In attacking the problem the relation between steam 
pressure in the main or the riser and the capacity of the 
branch as a whole, for any given set of conditions, con- 
sidering the variables mentioned, was determined and 
the results plotted in the form of a curve such as A, B, 
or C, Figs. 2 or 3. These curves are similar to curves 
showing this relationship in other laboratory publica- 


tions®. In further analysis of the results the maximum 


“a. Capacities of Steam Heating Mains as Affected by Critical Veloci- 
ties of steam and Condensate Mixtures—by F. C. Houghten and 
Louis Ebin, Trans, Amer, Soc. Heat, anp Vent. EnGrs. 1922. 
Vol, 28, p. 289. 

b. Capacities of Steam Heating Risers As Affected by Critical Veloc- 
ity of Steam and Condensate Mixtures—by F. C. Houghten and 


Louis Ebin, Trans, Amer. Soc. Heat. ano Vent. EnGrs, 1923. 
Vol. 29, p. 109. 
ec. Capacity of Up-feed Steam Heating Risers for One and Two 


pipe Systems—by F. C. Houghten and M. E. O’Connell, Trans. 


Amer. Soc. Heat. anp Vent. Enors, 1927, Vol. 33. 
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capacity, or the highest point +, reached on any partic- 
ular curve for a given branch was taken as the capacity 
of that branch. Data for such a curve were collected 
and the curve plotted in order to obtain this maximum 
point for each of the many variable conditions on which 
information was desired. 

Point + on Curve C, Fig. 2, is the maximum capacity 
of a 1%-in. branch similar to Fig. 1 in which all fittings, 
pipe, and angle valve were of 1%4-in. nominal size and 
with a pitch in section DE of 3.5 in 10 ft. Point x on 
curve C, Fig. 3 gives the maximum capacity of the same 
branch with a pitch of 1-in. in 10 ft. Curve C, Fig. 4, 
shows the variation in maximum capacity of this branch 
with pitch. 

The valve used in the branch giving the results shown 
by Curve C Figs. 2, 3, and 4 was a standard 1%-in. 
angle valve. It was found that this valve and in fact, 
most valves studied, had a seat opening just 11%4-in. in 
diameter instead of 1.38 in. in diameter which is the 
actual internal diameter of nominal 1%-in. pipe. An- 
other series of data was collected giving curves B, Figs. 
2, 3, and 4 in which the radiator connection was the 
same as that giving curves C, excepting that the 1%-in. 
valve was replaced by a 1%-in. ell. It was later shown 
that the same increase in capacity could be had by drill- 
ing out the seat of the valve to a diameter equal to that 
of the same nominal size pipe or by replacing the valve 
by one of the next larger size. 

The data given in Curves A, Figs. 2, 3, and 4 were 
obtained on a similar branch with 1%-in. fittings replac- 
ing the 1%-in. fittings at CD and EG, Fig. 1. It was 
further shown that replacing the fittings at either CD or 
EG alone with the larger size gave the same curves as 
B. Hence it is clear that the capacity shown by C, B, 
and A in Figs. 2, 3, and 4 are, respectively, the limiting 
capacities of the horizontal branch alone, the fittings and 
the valve, of the same nominal size. 

Comparison of curves C and B, Fig. 4 shows that the 
maximum capacity of the valve was equal to that of the 
branch with a pitch of 1.58 in. in 10 ft. For greater 
pitches of the main section of the branch the valve re- 
stricted the flow, whereas for smaller pitches the sec- 
tion DE of the branch limited the flow. 


Pen: 2 

BRANCH. 
Curve A, no valve, 1%-in. 
Curve B, no valve, fittings and pipe, 
Curve C, valve, 


(Lerr) 1%-In. One-PIre 

3%-In. Pitcu 1n 10 Fr. 
fittings, 1%-in. 
pipe. 
size. 


1%-in. Nominal 


z fittings and pipe, 1%4-in., nominal size. 
<s 
a 
< 
« 
c Fic. 3. (Rigut) 1%4-In. One-Pirt 
rd Branco. 1-In. Pitcw 1n 10 Fr. 


Curve A, no valve, 1%-in. fittings, 1%4-in. 
Curve B, no valve, fittings and pipe, 
Curve C, valve, fit- 
size. 


pipe. 
1%-in., nominal size. 


tings and pipe, 114-in., nominal 


a4 os 06 
PRESSURE IN MAIN, INCHES OF WATER 
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CAPACITY LBS. PER HR. 


PITCH OF PIPE INS. IN 10 FT. 


The data just referred to are all for a 10 ft. branch 
with one-pipe connection (that is for a branch where 
the condensation from the radiator returns through the 
supply branch) and they were collected on a set-up where 
a water-cooled condenser was used to condense the 
steam, rather than a radiator. With this set-up small 
noises due to overloaded branches could not be detected 
easily because of the noise of the water flowing through 
the condenser and also due to the fact that the small 
steam condensing space of the condenser did not seem to 
give the same reverberation to the sound as was ex- 
perienced with a standard cast iron radiator. The curves 
D and E, Fig. 4 give the maximum capacities obtainable 
with steam condensed in a cast iron column radiator 
instead of the water-cooled condenser and with the 
system operating without audible sound. Curves A, B, 
C, D, and E, Fig. 5, give data for a two-pipe radiator 
connection (that is with the condensation returning from 
the radiator through a separate return branch and riser, 
similar to that shown in Fig. 4 for the one-pipe branch. 
For this condition it will be noted that there is no dif- 
ference between maximum capacity obtainable with a 


Fic. 5. Two-Piece Brancnw. Sop 


Line 10 Fr. Broken Line 5 Fr. 
Curve A, no valve, 1%-in. fittings, 1%-in. 
pipe. Curve B, no valve, fittings and pipe 
Curve C, valve, fit. 
tings, and pipe 14%-in., nominal size. Curves 
A, B, and C, maximum capacities with 
noise. Curves D and E, maximum capa- 
Curves F and G 80 
capacities with no 


1%-in., nominal size. 


cities without noise. 


maximum 
noise. 


per cent of 
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Fic. 4. One-Pipe Brancu. So.ip 
Line 10 Fr. Broken Line 5 Fr. 
Curve A, no valve, 1%-in. fittings, 1%4-in. 


pipe. Curve B, no valve, fittings and pipe 
1%-in., nominal size. Curve C, valve, fit- 
tings and pipe 1%-in., nominal size, Curves 
 & with 


noise. 


and C, maximum capacities 
Curves D and E, maximum capaci- 


Curves F and G 80 per 


SQ.FT RADIATION 


ties without noise. 


cent of maximum capacity with no noise. 





valve of the same nominal diameter as the pipe (Curves 
Band C). This is accounted for by the fact that in the 
two-pipe connection of the type shown in Fig. 1, no 
condensation returns through the valve. All the steam 
that condenses beyond the valve returns through the 
radiator while that condensing below the valve returns 
through the supply branch and riser. In this system a 
valve with a small seat will not result in noise unless it 
is purely a hissing sound due to the velocity of steam 
through the valve. A small valve, however, will require 
a higher steam pressure for the same capacity. 

The effect of length of a branch on its capacity was 
investigated by studying branches 5 ft. and 10 ft. in 
length. The solid jine curves Figs. 2, 3, 4 and 5 give the 
capacities of the 10 ft. branches, while the capacities 
of the 5 ft. branches are given by the broken line curves. 

It will be noted that for small pitches the effect of the 
length of the branch is much more pronounced when the 
condenser was used or when the sound was not the 
limiting factor. This may be explained by the fact 
that part of the head producing flow in the horizontal 
pipe may be due to piling up of water at the end from 


350. FT RADIATION 
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PITCH OF PIPE INS. IN 10 FT. 
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4 20 22 24 
PITCH OF PIPE INS. IN 10 FT. 


which it is flowing so that the actual diameter of the 
pipe may be considered to some extent as producing flow 














TABLE 1. Capacity OF RADIATOR SupPLY BRANCHES 
ONE-PIPE SYSTEM 
Capactiry tn Sq. Fr. or Equivatent RapiaTion 
Based on Curves Based on Guipe 1929 
F ani G and pitch Tables 8 and 11, Pitch 
Pipe Size of 0.6 in. in 10 ft. at least } in. in 10 ft. 
5-ft. 10-ft. Shorter than | Longer than 
Branch Branch 8-ft. Branch | 8-ft. Branch 
A B C D E 
a ae Rie 31 28 ee Seen ere 
8 Pee i 68 62 55 20 
1144 in..... oe Se ; 102 93 81 55 
a ee ee 189 169 165 81 

















of condensate counter to the steam. A perfectly level 


pipe or in fact one with a small reverse pitch will allow 
The effect 


condensate to return, but at a reduced rate. 
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Fic. 6. OneE-Pirpe Brancu. SOLID 
Line 10 Fr. Broken Line 5 Fr. 
Curve B, no valve, fittings and pipe 1-in., 
size, maximum capacities with 
noise. Curves D and E, maximum capaci- 
ties without noise. Curves F and G, 80 per 
cent of maximum capacities with no noise. 


nominal 


SQ. FT. RADIATION 


which the diameter of the pipe has on producing flow 
is a function of the length of the pipe. Hence it will be 
seen that the possible head varies inversely with the 
length of the pipe and directly with its diameter. This, 
no doubt, accounts for the fact that the difference in 
capacity of the 5 and 10 ft. length of pipe is more pro- 
nounced in the larger branches. It also accounts for 
the fact that the effect of the length of the branch on its 
capacity decreases rapidly as the actual pitch of the pipe 
increases. 

When the steam was condensed in the radiators with- 
out noise (Curves D and E) the difference in maximum 
capacity of the 5 and 10 ft. lengths, without noise, was 
little affected by the pitch of the branch. 

Similar data to that given in Figs. 4 and 5 for the 
1%4-in. one and two-pipe branches are given in Figs. 
6 and 7, 8 and 9, and 10 and 11, for 1-in., 1%4-in. and 2- 
in., one and two-pipe branches respectively. Fig. 12 gives 
the maximum capacity with noise for a 34-in. branch in a 
one and a two-pipe system. Data for maximum capacity 
with noise are given only for the 34-in. branch. The 
curves, Figs. 6 to 11 give data only for the capacity of 


Fic. 7. Two-Pire Brancw. Sorip 
Line 10 Fr. Broken Line 5 Fr. 
Curve B, no valve, fittings and pipe 1-in., 
size, maximum capacities with 
Curves D and E, maximum capaci- 
and G, 80 
with no 


nominal 
noise. 

ties without noise. Curves F 
per cent of maximum capacities 
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Fic. 8. One-Pire Brancu. Sowip 
Line 10 Fr. Broken Line 5 Fr. 
Curve B, no valve, fittings and pipe 1%-in., 
maximum capacities with 
noise. Curves D and E, maximum capaci- 
ties without noise. Curves F and G, 80 per 
cent of maximum capacities with no noise. 


nominal _ size, 
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the branch with fittings of the same nominal size and 
no valve for the reasons that larger fittings in a branch 
are not practicable and capacity of valves vary with de- 
sign and a single figure could not be given which would 
be representative of all makes. 

Figs. 13 and 14 show how the maximum capacity of 
branches without noise varies with pitch, area, and 
length of pipe in the one and the two-pipe systems, re- 
spectively. Figs. 15 and 16 show how the maximum 
allowable velocity without noise varies with pitch of 
branch and pipe area for 5 ft. and 10 ft. one and two- 
pipe branches. 


Practical Application 
The purpose of the study was to make available in- 
formation concerning the flow of steam and condensate 
in one and two-pipe radiation branches on which a prac- 
tical and logical set of pipe sizing tables could be based. 
This information is given in the curves A to F, Figs. 4 
to 11 and in Figs. 13 to 16. In making use of these 


values, however, it should be borne in mind that they 
values which could be obtained on com- 
The 


are maximum 
mercial pipe under good laboratory conditions. 







Fic. 9. Two-Pipe Brancn. Soin 
Line 10 Fr. Broken Line 5 Fr. 
Curve B, no valve, fittings and pipe 1%4-in. 
size, maximum capacities with noise. Curves 
D and E maximum capacities without noise. 
Curves F and G, 80 per cent of maximum 

capacities 


with no noise. 
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pipe was well reamed, was new, clean, and straight so 
there were no sags in the branches. 











TABLE 2. Capacity or RADIATOR SuPPLY BRANCHES 
Two-Pirpe SYSTEM 
Capacity tn Sq. Fr. or Equivatent Rapa tion 
Based on curves Based on Guipe 1929, 
Pire Sur F ani G and pitch of | Tables 9, 10, 12, 13, 14. 
0.6 in. in 10 ft. Pitch at least 44 in. in 10 ft. 
5-ft. 10-ft. Shorter than | Longer than 
Branch Branch 8 ft. 8 ft. 
A B C D E 
1 in 36 34 26 R 
1% in.. 79 75 58 26 
1% in... 117 108 95 58 
2 sin. 209 191 195 95 














These conditions will not always be had in practice 
and some allowance must be made therefore. This 
allowance will be in the nature of a factor of safety. A 
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One-Pire Brancw. Soxiw Line 10 Fr. 
Broken Line 5 Ft. 
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Curve B, no valve, fittings and pipe, 2-in., nominal size, maximum capaci- 


ties with noise. Curves D and E, maximum capacities without noise. 


Curves F and G, 80 per cent of maximum capacities with no noise. 


factor of safety cannot be established by laboratory test 
alone but should also take into account other 
depending on installation and operating conditions, which 
factors can better be supplied from the practical ex- 
perience of heating engineers. 

Curves J and G, Figs. 4 to 11 inclusive, give a sug- 
gested capacity of branches of the different sizes studied 
based upon a factor of safety of 20 per cent. The 
capacities given by curves Ff and G are 80 per cent of 
those given by curves D and E. 


factors 
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Two-Piece Brancu. Soxiip Line 10 Fr. 
Broken Line 5 Fr. 
Curve B, no valve, fittings and pipe, 2-in., nominal size, maximum capaci- 
ties with noise. Curves D and E, maximum capacities without noise. 
Curves F and G, 80 per cent of maximum capacities with no noise. 
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It should be pointed out that values given in the 
curves are maximum capacities or maximum capaci- 
ties less a factor of safety as specified. No allowance 
is made for heating-up load and condensation in 
either bare or covered pipe. Since these factors vary 
with other conditions they should be considered as 
factors in calculating the maximum demand for 
steam. 

Tables 1 and 2 give capacities of one and two pipe 
branches, ranging from 1 in. to 2 in. in size as taken 


Fic. 12. ONE AND Two-Piece Brancu. 

Solid line 5 ft. 

ting and pipe %4-in. nominal size. 

line 5 ft. one-pipe, no valve, fitting and 

pipe %-in. nominal size. Both curves are 
for maximum capacity with noise. 


Two-pipe, no valve, fit- 
Broken 
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Fig. 13. Variation or Capacity With Pipe Area, LENGTH AND 
Pitcu or One-Pipe Brancw. No Norse. Sorm Line Curves 
10 Fr. Broxen Line Curves 5 Ft. 


from curves D and &£, Figs. 4 to 12 and from THE 
GuipE 1929, 

THE GuIDE tables specify that branches longer than 
8 ft. should be one pipe size larger. Also that branches 
should have a pitch of at least 4%4-in. in 10 ft. Capacities 
in columns B and C in the two tables based upon this 
study are for a pitch of 0.6 in. in 10 ft. or approximately 
1 in. in 16 ft. } 
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Fic. 14. Variation or Capacity oF A Two-Pire Brancu WItTH 
Pipe AreEA, LENGTH AND Pitcu. No Noise. Soim Line Curves 
10 Fr. BRancHeES. Broken Line Curves : Fr. BRANCHES. 


Summary and Conclusions 
1. The investigation gives the capacities of one and 
two-pipe radiator supply branches without audible sound 
as shown in curves D and E, Figs. 4 to 11. These 


capacities are, however, only had when the pipe is well 
reamed and should be taken with a factor of safety for 
less perfect workmanship. 

2. A series of curves F and G Figs. 4 to 11 give 
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capacities after a factor of safety of 20 per cent has 
been applied. 

3. Valves found on the market frequently have 
port openings smaller than pipe of the same nominal 
pipe size. Such valves limit the capacity of radiator 
branches below the capacity of the pipe itself for 
pitches above a certain value which are, however, greater 
than the pitches usually allowed. 
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Fic. 16. VARIATION OF VELOCITY OF 
STEAM IN A Two-Pire Brancn WITH 
Pipe ArEA, LENGTH AND PitcH. No 
Noise. Sormw Line Curves 10 Fr. 
Broken Line Curves 5 Ft. BRANCHES. 





4. The capacity of a branch is greatly increased by 
increase in pitch. 

5. There is a measurable difference between the 
capacity of branches 5 and 10 ft. in length which dif- 
ference varies with the size of the pipe and the pitch. 
The larger the pipe the greater the difference in capacity 
with length. This difference is also more pronounced 
for small pitches. 


The Engineer’ 


Engineering is a profession so old that it has never 
been traced to its beginnings. When we get back 
to the misty boundary between the earliest accurate 
historical records and that vague time which we 
know as “pre-history” we find extraordinary monu- 
ments to the genius of engineering which have al- 
ready been standing for centuries. 

Nevertheless, until recently the engineer did not 
command the influential position he now deservedly 
holds in the estimation of the public. 

In Progressive America, for example, the engineer 
who was engaged in the development of the re- 
sources of the so-called backward countries—back- 
ward in respect of their economic position—was stig- 
matized by our politicians as an advanced agent of 
unprincipled exploiters of those countries. Today, 
however, he is recognized as a most important mis- 
sionary of civilization in opening up new territory, to 
contribute its mineral wealth and incidentally, its 
other resources to the needs of mankind. 

The engineer is now universally regarded not only 
as a benefactor of the world at large, but as a pri- 
mary factor in the betterment of conditions of the 
inhabitants of those countries developed by his pro- 
fessional skill, his indomitable courage—for courage 
is requisite in pioneering—and his indefatigable in- 
dustry. 

The engineer will, I believe, become a real “Am- 


*From an address by John Hays Hammond, at dinner, given by the 


American Committee of the World Engineering Congress, Carlton Hotel, 
Washington, D. C., April 24, 1929, in honor of the Japanese Ambassador 
States. 


to the United 





bassador of Good Will” when the slow consenting 
academic mind realizes, as it must, that beneficent 
deeds are more enduring and more convincing than 
mere gestures of professed amity. 

It was the World War that established the engi- 
neer as the most important of the factors of modern 
civilization. Owing to the overweening ambition of 
so-called statesmen, the war was made possible. 
Inept diplomacy failed to avert it. 

The engineer whose life work is devoted to crea- 
tion of material prosperity and the resulting social 
welfare is pre-eminently an “Apostle of Peace.” 

Wanton destruction is to him for that reason ana- 
thema, but when the World War began it was upon 
the skill of the engineer that warring nations relied 
for their national defense; indeed, for their very 
existence. 

Then came Peace, after the most devastating war 
of all time and a stricken and bewildered world— 
victors, vanquished and neutrals alike—sought the 
service of the engineer during the work of recon- 
struction, not only in its economic rehabilitation, 
but in the amelioration of the social condition of the 
destitute survivors of the cataclysm. 

In the material development of civilization the 
engineer has played a most important role and in no 
period have his activities been more important than 
during the past few decades. 

If we eliminate any one of the engineering elements 
which underlie our present civilization the entire struc- 
ture collapses. 











N MAY, 1928, the National Fire Protection Asso- 

ciation adopted tentative regulations governing 

the construction and operation of bus garages 
prepared by its Committee on Garages, which had 
the following personnel: H. E. Newell, Chairman; 
K, W. Adkins, F. H. Alcott, E. P. Boone, K. B. Brier, 
E. K. Campbell, A. M. Daniels, W. K. Estep, R. H. 
Louis Harding, G. C. Hecker, W. F. 
Hickey, A, D. Knox, R. C. Loughead, Ray Nelson, 
I. Osgood, R. E. Plimpton, A. M. Schoen, H. S. 
Smith, John Stilwell, J. F. Templin, J. S. Trump, W. 
B. White and Wm. P. Yant. 

An abstract from the code consisting of Sections 
15 to 19, prepared jointly by a committee of the So- 
ciety consisting of E. K. Campbell, chairman; W. H. 
Carrier, E. B. Langenberg and Thornton Lewis, ap- 
pears in the following paragraphs: 

Section 15. 

(a) Heat generating plants should preferably be 
located in a detached building. If within the garage, 
the heat generating plant shall be placed in a sepa- 
rate room used for no other purpose and cut off hori- 
zontally and vertically from all other parts of the 
building by reinforced concrete walls not less than 
6 inches thick, or masonry walls not less than 8 
inches thick. 

Openings in such walls shall be restricted to those 
necessary for heating pipes and ducts, which open- 
ings shall be made tight in a manner to provide for 
expansion and at the same time prevent air passing 
through the walls. Entrance to room containing the 
firing space shall be from the outside only. 

All air entering the heat generating plant for com- 
bustion purposes shall be drawn from outside the 
building. 

(b) Sufficient heating capacity shall be provided 
to maintain an inside temperature of not less than 
40 deg. fahr. in the coldest weather and to maintain 
a temperature of not less than 35 deg. at the warm 
air inlet when the ventilating system is in full opera- 
tion for flushing purposes. 

(c) No method of heating shall be used which per- 
mits fire in the garage or in any communicating 
room. 

(d) Motors used in connection with heating sys- 
tem shall be of the constant speed type. All switches 
and motors shall be of approved design and installed 
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Report of Committee on Heating and 
Ventilating Garages 


in compliance with the National Electrical Code. 
Polyphase motors shall be protected against single 
phase operation. 

(e) The use of steam or hot water heating sys- 
tems by either direct or indirect radiation is per- 
mitted, provided the requirements of the ventilating 
section of these regulations are complied with. In- 
side air inlets for indirect radiation shall not be 
higher than 2 feet above the floor. 

(f) Unit heaters employing steam or hot water are 
permitted provided the requirements of the ventilat- 
ing section of these regulations are complied with. 

(g) Steam blast systerns with central fan and coils 
together with ducts are permitted provided the re- 
quirements of the ventilating section of these regu- 
lations are complied with. The heating coils of such 
systems shall be separated from the firing space by 
masonry walls at least 8 inches thick. 

(h) Warm air furnace blast systems of heating 
are permitted provided the requirements of the ven- 
tilating section of these regulations are complied 
with. The air space surrounding the furnace within 
the heating chamber shall be separated from the fir- 
ing space by a masonry wall at least 8 inches thick 
or other wall of material and thickness which may 
be approved by the Underwriters. This wall may 
be formed in part by the furnace front which must 
be not less than % inch thick, of steel or cast iron 
and this furnace front may be pierced only by the 
feed and ash pouches of the furnace, and by clean- 
out doors opening into the combustion space or 
smoke passages. Access doors through either brick 
wall or furnace front shall not be. permitted. Warm 
air furnaces other than blast systems shall not be 
permitted. 

(i) Positive recirculation of 1 cu. ft. of air per sq. 
ft. of floor area within the garage shall be provided 
in all garages having an average ceiling height of 
not more than 15 ft. and in all garages having greater 
ceiling height than 15 ft. the volume of air recircu- 
lated shall be increased in proportion to the increase 
in height. The return air openings in such recircu- 
lating systems shall be not more than 2 ft. above the 
floor. 

(j) In central furnace fan plants, not less than 5 
per cent of the air moved by the fan shall be taken 
direct from outside of the building through a duct 
which shall deliver the outside air to a point near 
the floor on which the fan rests; the duct shall be 
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open at all times and the air supply which is pro- 
vided shall be without control. 

(k) All fans used for recirculating air within the 
garage or exhausting air from the garage shall be of 
non-sparking type. 

Section 16. Ventilation of Storage Sections. 

(a) These regulations shall apply to the following 
garages: 

1. Garages housing 35 or more motor vehi- 
cles with 3 or more walls pierced with open- 
ings. 

2. Garages housing 25 or more motor vehi- 
cles with 2 walls pierced with openings. 

3. Garages housing 4 or more motor vehicles 
and located above ground, but having less than 
2 walls pierced by openings and exposed to the 
outside. 

4. Garages housing 4 or more motor vehicles 
and located below the level of the ground. 

(b) Natural ventilating may be employed where 
it is practicable to maintain open windows or other 
openings at all times. Such openings shall be dis- 
tributed as uniformly as possible in at least two out- 
side walls. The total area of such openings shall be 
equivalent to at least 5 per cent of the floor area. 

(c) Where it is impracticable to operate such a 
system of natural ventilation, a mechanical system 
of ventilation shall be provided. This system may 
be combined with the heating system or may be an 
entirely separate installation. 

(d) Positive provision shall be made for either 
the inlet of 1 cu. ft. of air per minute from out-of- 
doors for each square foot of floor area, or for re- 
moving the same amount and discharging it to the 
outside as a means of flushing the garage. 

(e) For the purpose of these regulations, positive 
means of handling air shall be understood to mean 
a power-driven fan or fans of sufficient capacity to 
move the required volume of air. 

(f) Where positive systems of exhausting air are 
used, the exhaust openings shall be not more than 
24 inches above the floor and shall be not more than 
50 ft. apart. 

(g) Garages having a capacity of not less than 4 
or not more than 35 cars within the scope of these 
regulations may consider air exhaust stacks as posi- 
tive, provided they have not less than 15 sq. ft. of 
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steam heating surface for each square foot of duct 
area, and not less than 1 sq. ft. of free area through 
both heating coil and duct for each 350 sq. ft. of 
floor area. Such an exhaust duct shall discharge 
above the roof and extend in any case to a height of 
not less than 15 ft. above the heating coils. 

(h) Where mechanical systems of introducing 
outside air are used, and where air is recirculated 
the air shall be delivered horizontally and in suffi- 
cient volume and with sufficient velocity to secure 
distribution to all parts of the building. The height 
of the air inlet opening shall be such that the air 
will be discharged above the top of the vehicles. 

(i) All duct openings, either supply or exhaust, 
shall be covered with %-inch mesh screen. 

(j) The passing of air ducts through fire walls 
shall be avoided wherever possible. Ducts shall be 
installed in accordance with the regulations for the 
installation of blower and exhaust systems. 

Section 17. Repair Shops. 

(a) Repair shops shall be ventilated as required 
for garage storage sections, except that mechanical 
means shall be provided for both the inlet and ex- 
haust of 1 cu. ft. of air per minute per square foot 
of floor area. 

(b) In connection with engine testing it is recom- 
mended that the engine discharge direct to outdoors 
through a straight duct or pipe of incombustible ma- 
terial, and of suitable size, installed as an extension 
of the exhaust pipe or muffler, in which case the 
mechanical system for inlet or mechanical system 
for exhaust may be omitted. 

Section 18. Fuel Burning Appliances. 

(a) Steam generators for tire vulcanizing, for oil 
and grease removal and for purposes other than 
space heating water heaters, and other fuel burning 
appliances such as forges shall not be installed 
within bus operating section or within carpenter or 
paint shop. 

Section 19. Inspection and Repair Pits and Trestles. 

(a) Elevated trestles or hoists are preferable for 
this service. If pits are used, they shall be continu- 
ously ventilated by a system independent of the 
main garage ventilating system. Such pits shall be 
cleaned at least daily and no accumulation of oil and 
grease permitted. Permanent illumination shall be 
provided. 





JUNE 
Analysis of The Over-all Efficiency of a 
Residence Heated by Warm Air, by Prof. A. 
P. Kratz and J. F. Quereau. 
Pipe Sizes for Hot Water Heating Systems, 
by Prof. F. E. Giesecke and E. G, Smith. 
Instruments for the Measurement of Air 
Velocity, by Prof. J. H. Parkin. 
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JULY 
Time Lag as a Factor in Heating Engineer- 
ing Practice, by James Govan. 


Five Suggested Methods of Appraising In- 
sulations, by Paul D. Close. 
Air, by 


Determining Dust Quantities in 


Prof. F. B. Rowley. 



































PRESIDENT THORNTON LEwits 
Philadel phia, Pa. 


PRESIDENT’S PAGE 





HE Journat of our Society has just 

completed 14 years of its existence as a 

separate publication. It is now starting 
on a new era and will for the next few years 
be incorporated as a separate section in Heat- 
ing, Piping and Air Conditioning. 

Speaking for the Society, I desire to wel- 
come the new publication into the field in 
which the members of our Society are so 
much interested. I also wish for them a suc- 
cessful and profitable existence and express 
the hope that our JOURNAL appearing in their 
magazine will serve-a greater usefulness to all 
engineers and those interested in the art of 
heating and ventilating. 

In a way the new era is an experiment, 
though there is every reason to believe that 
the influence ard usefulness of the Society 
and its publicauons will increase during the 
coming years. 

The Code of Minimum Requirements is 
now being printed and will shortly be issued. 
Here is the culmination of many years of ef 
fort and work and is an accomplishment of 
which the Society can well be proud. Let us 
use this Code. Let us find its weaknesses, if 
any, and offer constructive suggestions for its 
improvement as time goes on. 


Next January the City of Philadelphia will entertain us during the time of our Annual 
Meeting. While our meeting is in progress the International Heating and Ventilating Ex- 
position will be held, and.this will offer many things of interest to those who come to our 
meetings. Those who come to the Exposition will be welcome in our meetings and we hope 
will receive some benefit. At least they will be given many things to think about that are 
concer’ (1 with heating, ventilating, air conditioning, etc. 

In ti immediate future we have to look forward to our Semi-Annual Meeting to be held 
the last week in June at Bigwin Inn. Here is a valuable opportunity, especially for the 
younger men in the Society. It is possible to visit a neighboring country, have a splendid 
outing and at the same time attend the sessions of our National Society. 

The hotel rates are very low. The cost of transportation, on account of excursion fares, 
is moderate and it is the hope of the Officers and Council of the Society that we may have 
not only the largest summer meeting which has ever been held, but that we will have several 
times the number of young men attend who have ever before attended a meeting of the So- 


ciety. 


Let us utilize the opportunities that are thus presented to us, not only to make this a 


larger and better organization, but to also 
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grow individually as men and as engineers. 


Sincerely and cordially yours, 


A 


th ~ 


President. 
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Splendid Technical and Entertainment Program for A. 8S. H. V. E. 
Members Coming to Canada for Semi-Annual 
Meeting June 26-28 


OR many members of the Society, the Semi-Annual Meet- 

ing at Bigwin Inn, June 26 to 28, will be their first contact 
with Canada, and for many others it will be the first time 
that they have penetrated the interior of Ontario. 

There is a big thrill coming to them, as all who have visited 
the Lake-of-Bays district will testify, and our hosts, the members 
of the Ontario Chapter, will find it equally pleasant to know 
that the visitors will be greatly impressed with what they see at 
this famous resort in the heart of the Canadian woods. 

The Committee on Arrangements, under the leadership of 
M. Barry Watson, is doing everything possible to make this 
meeting in the Highlands-of-Ontario a memorable one and each 
of his committee men is giving his time freely to assure the 
success of the meeting and bring to the attention of the American 
visitors why it is worthwhile to Come-to-Canada during the last 
week in June. For the members who have not had the privilege 
of meeting our hosts, an opportunity is presented in advance of 
the meeting, and the six photographs presented show a business- 
like group of Committee Chairmen Mr. 
Watson. 

M. B. Watson, Chairman of the Committee on Arrangements, 
is a consulting engineer, associated with H. H. Angus, the On- 
tario Chapter’s representative on the Council of the Society. Mr. 
Watson attended the Chicago Meeting and extended an invita- 
tion from the Ontario Chapter to all present to attend the Sum- 
mer Meeting at Bigwin Inn. In addition to this, he had some 
motion pictures of scenes around Bigwin, which were commented 
on with enthusiasm, and it is believed that there will be a real 
big invasion of Ontario by the American Society members in 
June. 

E. B. Sheffield, President of the Ontario Chapter, is compiling 
all possible information on matters of transportation and he ad- 
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who are assisting 


vises that it is possible to reach Bigwin Inn by motor, rail or 
plane. It is proposed to run a special train from Toronto to the 
Lake-of-Bays on Tuesday, June 25, arriving in time for dinner 
in the evening, and it is suggested that each Chapter endeavor to 
arrange for a special car running via Toronto which can be at- 
tached to the Bigwin Jnn Special. 

For those who are motoring, detailed road directions will be 
supplied by the local committee, as well as all instructions re- 
garding customs, inspection and other necessary data for those 
traveling from the United States to Canada. Motorists reaching 
Toronto will be asked to stop at the Chapter’s registration and 
information booth, and it is hoped that the number will be suffi- 
cient so that special convoys can be organized and sent to Lake- 
of-Bays, under the direction of special traffic officers. 

Melvern F., 
Thomas, who is well known to many Society members, and his 


The reception of all guests is in the hands of 


committee is arranging to meet everyone on arrival, whether by 
boat, train, automobile or aeroplane, in order to give proper 
greeting to the visiting members. 

Another very important event for the Summer Meeting is in 
the hands of A. S. Leitch, Chairman of the Entertainment Com- 
mittee. Plans are maturing which indicate that those who Come- 
to-Canada will find a great deal to be seen in so far as natural 
beauties are concerned, as well as to find enjoyment in many 
events such as golfing, swimming, fishing, dancing and other 
forms of exercise and recreation. 

One of the important problems in handling the meeting is that 
of financing, and these duties have been entrusted to Arthur J. 
Dickey. 

In matters of publicity, Edward M. Dolan, Editor of Sanitary 
Age, has had associated with him Wilmott Blackhall and J. S. 
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Patterson, in the production of special literature which will soon 
come to the Society members. 

The entire Ontario Chapter membership is assisting these Com- 
mittee Chairmen in the work of making this first Summer Meet- 
ing of the Society in Canada a memorable one. 

At the hotel, arrangements have been made for service on the 
American plan at the nominal fee of $7.50 per person per day, 
which includes room and meals. Those who have the 
sample menus, and others who have made it a habit to spend their 
vacation at Bigwin Inn, find that the food and service are ex- 
cellent. The hotel rates include boat transportation for those 
arriving by rali or motor, and permit those who play golf to 
use the course without extra charge except for A. S. H. V. E. 
tournaments. Individuals will pay their own caddy fees, as 
well as garage rental and boat hire. 

Plans for the meeting include technical sessions daily from 
9:30 a. m. to 1:00 p. m., with the remainder of the time avail- 
able for members to do as they wish. All business sessions will 
be held in the pavilion, which is connected with the East and 
West Lodges by covered passage ways. 

Bigwin Inn is reached by Grand Trunk and Canadian National 
Railways via Toronto and Huntsville from which there is a 
connecting boat service to Bigwin Inn. Round trip tickets should 
be purchased, as special excursion rates will be in effect in June. 

Railroad and Pullman rates are about as given above. 

It is expected that two golf tournaments will be held, a lawn 
bowling contest will engage some of the members’ time, a boat 
trip will be enjoyed, a tea and bridge party will be provided for 


seen 


the ladies, as well as dancing every evening. 

For the fishermen, Lake-of-Bays provides plenty of opportunity 
for trolling for lake trout and salmon trout. Bass fishing is also 
good and fishing equipment and guides are available. 
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Rounp Tre Fares FROM CHAPTER Cities TO BiGwin, ONT. 














One-Way PuLiman Fares 
To Toronto 
From Fare ee 
Lower Upper D. Room 
New York...... $39.95 $ 4.50 $ 3.60 $16.50 
Newark... | 39.95 4.50 3.60 16.50 
Philadelphia | 42.77 4.50 3.60 | 16.50 
Boston. .. | 47.22 5.63 4.50 | 21.00 
Cleveland | 27.15 3.75 3.00 | 13.50 
Buffalo... .. | 16.65 Seat farje $1.50 
Chicago | 38.05 5.63 4.50 21.00 
Detroit. | 22.35 3.00 2.40 10.50 
Pittsburgh. . | 4.50 3.60 16.50 
Milwaukee . ; | 42.95 6.38 5.10 | 21.00 
Minneapolis. . . . : | 61.55 | 9.38 7.50 | 32.00 
Gt. Towle ...... 50.80 7.123 5.80 27 .00 
Kansas City... | 65.30 10.13 8.10 36.00 
Seattle .. | 130.35 29.26 23.41 
Toronto 12.30 Parlor car seat Toronto to 
| Huntsville $0.80 





The Ontario Chapter Committee has written to all Chapters 
of the Society and President Lewis, in recent correspondence, 
called attention to the opportunity of members to visit Canada, 
enjoy a special vacation and a Society meeting, June 26 to 28. 





OxtTonGcuE River AND Fa.is, LAKE-oF-BaAys, ONT., ONE OF THE 
Beauty Spots WHERE FisuHiNnG Is Goop 


SEMI-ANNUAL MEETING PROGRAM 


AMERICAN SOCIETY OF 


HEATING 


AND VENTILATING ENGINEERS 


June 26 to 28, 1929 


BIGWIN 

Wednesday, June 26 
8:30 a.m. 
9:30 a.m.—Greeting by Ontario Chapter President. 


Registration. 


Response by Pres. Thornton Lewis. 


Instruments for the Measurement of Air Velocity, 
by Prof. J. H. Parkin. 

Analysis of The Over-all Efficiency of a Residence 
Heated by Warm Air, by Prof. A. P. Kratz and 
J. F. Quereau. 

Air Conditioning System of a Detroit Office Build- 
ing, by H. L. Walton and L. L. Smith. 

Report of Committee on Code for 
Rating Unit Heaters, D. E. French, Chairman. 


Testing and 
Thursday, June 27 


Report of Committee on Interpretation of Code for 
Boilers, L. A. 


9:30 a.m. 


Low Pressure Heating 


Rating 
Harding, Chairman. 

Determining Dust Quantities in Air, by Prof. F. B. 
Rowley. 


INN, LAKE-OF-BAYS, ONTARIO, CANADA 


3ranches for One and 
Houghten, M. E. 


Capacity of Radiator Supply 
Two-Pipe Systems, by F. C. 
O’Connell and Carl Gutbertlet. 
Hot Water 
Giesecke and E. G. Smith. 


Pipe Sizes for Heating Systems, by 
Prof. F. E. 
Report of Guide Publication Committee, S. R. Lewis, 
Chairman. 
Friday, June 28 
9:30 a.m—Report of Committee on Code Heating 
Ventilating Garages, E. K. Campbell, Chairman. 
Time Lag as a Factor in Heating Engineering Prac- 
tice, by James Govan. 
Over-all Heat Transmission Coefficients Obtained by 
Tests and Calculation by F. B. Rowley, A. B. Al- 
gren and J. L. Blackshaw. 
Five Suggested Methods of Appraising Insulations, 
by Paul D. Close. 
Report of Advisory Committee on Heating and 
Ventilating Exposition, H. P. Gant, Chairman. 


for and 










































1929 Research Program of A.S.H. V.E. 


Committee on Re- 
search Sponsoring 
15 Problems with 
Investigations be- 
ing conducted at 
Society's Lab- 
oratory and at 
Several Univer- 
sities 











L. A. Harpinc, Chairman F. C. Houcurten, Director 
COMMITTEE ON RESEARCH A. S. H. V. E. Researcu LABORATORY 





1 STANDARDS OF VENTILATION—Research Labor- 3. INFILTRATION—At the A. S. H. V. E. Research 
atory of the AMERICAN Society OF HEATING AND VENTI- Laboratory, U. S. Bureau of Mines, Pittsburgh, Pa. 
LATING ENGINEERS, U. S. Bureau of Mines, Pittsburgh, Study of air leakage through a stucco and a hollow 
Pa. tile wall. This is a study requiring only occasional ob 
As a continuation of the study of the relation of servations on the two walls between extended aging p« 
man to his atmospheric environment or determination riods. 


of standards of ventilation, Laboratory is now: 7 ; Se ic a 

4. VARIATION IN CONDUCTIVITY OF CON 
CRETE—At the A. S. H. V. E. Research Laboratory, 
U. S. Bureau of Mines, Pittsburgh, Pa. 


a. Determining the heat and moisture given off 
from the human body for a person working 
as in the industries. : . iar : << 

Study of the variation in conductivity of concrete 

b. Measuring the heat and moisture loss from with age of the wall. This is another minor problem 


the body of children of school age and the requiring only occasional measurements between aging 
application of the Effective Temperature 


Chart to school children. 


periods. 


This study is of value in advancing the knowledge of 5. SURFACE TRANSMISSION COEFFICIENTS—At 
the application of air conditioning to school ventila- the A. S. H. V. E. Research Laboratory, U. S. Bureau 
tion. of Mines, Pittsburgh, Pa. 


Study of surface transmission coefficients for various 

2. CAPACITY OF PIPE FOR STEAM HEATING 
SYSTEMS—Carnegie Institute of Technology in co- 
operation with the A. S. H. V. E. Research Laboratory, 6. MEASUREMENT OF AIR FLOW THROUGH 


wall surfaces and wind velocities. 


Pittsburgh, Pa. REGISTERS AND GRILLES—At the A. S. H. V. E 
In connection with the study of capacity of pipe in Research Laboratory, U. S. Bureau of Mines, Pitts 
various parts of a steam heating system, the Laboratory burgh, Pa. 
is now determining the capacity of return mains and Making a survey of available information on measur 
risers both for gravity and vacuum pump jobs. This ment of air flow through registers and grilles with a 
is a major problem and is just now requiring a great view of carrying on additional research if necessary, in 
deal of work. For the purpose of this study there has order to develop a standard method of making such 
been built in the Heating and Ventilating Laboratory measurements. 


of the Carnegie Institute of Technology, a system which 
will condense steam at the rate of about 2,000 Ib. per HEAT TRANSMISSION THROUGH BUILDING 
hour, or 8,000 sq. ft. equivalent cast iron radiation. CONSTRUCTION—At the University of Minnesota, 
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Minneapolis, Minn., in cooperation with the A. S. H. 
V. E. Research Laboratory. 
a. Determining conductivity of various building 
materials with the hot plate. 
b. Determining transmission coefficients for va- 
rious built-up wall sections with the hot box. 
c. Study of surface coefficient factors in built-up 
walls. 


EFFICIENCY OF AIR CLEANING DEVICES—At 
the University of Minnesota, Minneapolis, Minn., in co- 
operation with the A. S. H. V. E. Research Labora- 
tory. 

Study of the effectiveness of various air cleaning de- 
vices in removing dust with a view of standardizing such 
determinations finally establishing a method of 


rating air cleaning devices. 


and 


INFILTRATION THROUGH WALLS AND 
BUILDING OPENINGS—At the University of Wis- 
consin, Madison, Wis., with the A. S. 
H. V. E. Research Laboratory. 

Determination of air leakage through various types 
Brick and tile walls are now 


in cooperation 


of building construction. 
being studied. 


HEAT EMISSION OF RADIATORS—At Purdue 
University, Lafayette, Ind., in cooperation with the 
A. S. H. V. E. Research Laboratory. 


Development of a standard method of testing radiators 


for heat output. 


HEAT AND AIR VOLUME OUTPUT OF UNIT 
HEATERS—At the University of Kentucky, Lexing- 
ton, Ky., in cooperation with the A. S. H. V. E. Re- 
search Laboratory. 

Studies in the method of testing industrial unit heaters 


with a view of developing a code for test. 


GARAGE VENTILATION—At tthe Washington 
University, St. Louis, Mo., in cooperation with the A. S. 
H.. V. E. 

Study of garage ventilation with a view of determining 
air changes necessary to eliminate 
pockets containing sufficient concentration of CO or 
gasoline vapors to be harmful to persons, or to consti- 


Research Laboratory. 


air velocities and 


tute a fire or explosive hazard. 


TESTING OF OIL BURNERS—At the Yale Uni- 
versity, New Haven, Conn., in cooperation with the A. S. 
H. V. E. Research Laboratory. 
Development of standard methods of 
burners with a further view of establishing fundamental 
for various 


testing oil 


data on combustion space necessary types 


of burners and oil. 


VITAL CHARACTERISTICS OF THE ATMOS- 
PHERE—At Harvard University, School of Public 
Health, Boston, Mass., in cooperation with the A. S. H. 
V. E. Research Laboratory. 

Study of the relation of certain atmospheric conditions 
to health of persons living indoors. 


STUDYING PIPE SIZES FOR HOT WATER HEAT- 
ING SYSTEMS—At Agricultural and Mechanical College 
of Texas, College Station, Texas, in co-operation with the 
A. S. H. V. E. Research Laboratory. 

Study of the capacity of pipe for various parts of gravity 
hot water heating systems with special reference to sizing 


of pipe in such systems in order to give proper distribution. 
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_Edwin S. Hallett, Chief Engineer 
of St. Louis Schools, Dies 


After an illness of ten days, Edwin 
S. Hallett, chief engineer for the 
Board of Education of St. Louis, and 
originator of the system of ventilation 
now in use in the Public Schools in 
St. Louis, passed away on the morn- 
ing of the 26th of March, at his home 
in St. Louis. 

Mr. Hallett, a of Borden, 
Ind., started his career as a teacher, 
superintendent of 
At the same 


May, 1929 


native 


later becoming 
schools at Corydon, Ind. 
time he continued his interest in en- 
gineering. 

After serving as chief engineer for 
federal buildings in St. Louis and su- 
perintending the construction of many 
government buildings in the Middle 
West and Southwest sections of the country, he became chief 
engineer for the Board of Education in St. Louis in 1917. 





Epwin S. HALLettT 


Mr. Hallett wrote for numerous scientific magazines and 
was on the board of contributing editors of Heating, Piping 
and Air Conditioning. He was responsible for considerable 
research work in the study of proper air conditions in public 
buildings, particularly as applied to school buildings. 

Mr. Hallett joined the Society in 1918 and since that time 
has been one of the most active members, serving on the 
Council for three years, on numerous technical and special 
committees and as an officer of the Local Chapter. In 
addition to this he presented many original papers to the 
Society, and was siways one of the outstanding figures im 
the discussions on subjects that related to school ven- 
tilation. 

He gained a national reputation among heating and ven- 
tilating engineers all over the country by originating a 
special method of treating the air, used in the St. Louis 
About 10 years ago he first used this method 
the schools in order to give the 
and healthful 


public schools. 
of ozonating the air in 
children in the rooms a 
atmosphere than the prevailing outdoor smoky atmosphere 
of the city. Mr. Hallett’s plan of air recirculation and 
ozonizing is credited with saving the Board of Education 
thousands of dollars for fuel, formerly burned in the old 
system of heating cold outdoor air brought into the school 
for ventilation. When Mr. Hallett’s tried out it 
proved so successful that it was immediately adopted, and 


class better more 


idea was 


St. Louis schools won the reputation for fine ventilation. 
Mr. Electrical 


Board of Trade and the American Society of Mechanical En- 


Hallett was also a member of the St. Louis 


yineers. He was active in church and religious work, a mem- 


ber of the Union Avenue Christian Church and teacher of 
the men’s Bible class at the Compton Heights Christian 
Church. 

He is survived by his wife, Mrs. Emma K. Hallett; a 


son, Samuel G. Hallett; a daughter, Mrs. Philip Gronemeyer; 
a brother, John M. Hallett; a sister, Miss Linnie Hallett, 
both of Borden, Ind., and two grandchildren. 
Funeral held at the Union 
Church and burial in the Oak Grove Cemetery. 
The officers and Council of the AMERICAN Society or HeEat- 
ENGINEERS extend their heartfelt 


services were Avenue Christian 


ING AND VENTILATING most 
sympathy to the widow and family of the deceased, who will 
long be remembered by our members and all those who had the 


privilege of knowing and associating with him. 
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Commercial Museum of Philadelphia 


Industry Interested in International Heating 
and Ventilating Exposition 


First Show Under Society Auspices Opens at Coliseum, Philadelphia, January, 1930 


PROMISING start has been made for an instructive dis- 
A play of heating and ventilating equipment which will fill the 
Commercial Museum of Philadelphia during the period of the 
Society’s 36th Annual Meeting, January 27 to 31, 1930. 

For years heating and ventilating engineers, contractors and 
others interested have felt the need of an exposition which would 
contribute to spreading knowledge of the work being done in the 
heating and ventilating industry, and of the equipment and mate- 
rials existing and being invented, to help the users of such equip- 
ment to a fuller understanding and utilization of more effective 
equipment. 

Manufacturers of heating and ventilating equipment became 
interested, and the AMERICAN SociETyY OF HEATING AND VENTI- 
LATING ENGINEERS, realizing that an exposition sponsored by the 
Society for the industry would need the unqualified support of 
manufacturers of equipment, appointed a Special Committee of 
the Council and earnest and thoughtful consideration of the pro- 
posal over a long period was given and then favorably reported 
upon. 

With the desire to insure the success: of the Exposition, the 
Society further investigated and concluded that the International 
Exposition Co., Grand Central. Palace, New York, and its man- 
agement, with an established record in the direction of success- 
ful industrial expositions like the Chemical Industries Exposition, 
National Power Show, National Hotel Exposition, International 
Flower Show and others, would be an appropriate organization 
to conduct this Exposition. 

It was therefore with genuine confidence that the Society spon- 
sored this enterprise and the Special Committee recommended 
that the 
FIRST HEATING AND VENTILATING EXPOSITION 

Be HELD IN THE 
CoMMERCIAL MuseuM, PHILapeLpnia, Pa., JANUARY 27 To 3], 
1930 
during the period when the Society’s 36th Annual Meeting will 
take place. 


INTERNATIONAL 


The city of Philadelphia was selected because it is 
one of the largest industrial centers of the country with a great 
It is also a city of home owners, 
having over 600,000 individual homes, and therefore offers an 


diversification of industry. 


excellent opportunity for educational contact with industry and 
the public. 

The Exposition will be brought to the attention of the particu- 
lar type of persons it is desired to have attend the Exposition. 


he technical and trade press have shown great interest and will 
Admission will be by invitation and registration. 


support it. 
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President Thornton Lewis has extended the scope of the Ex- 
position Advisory Committee and it is now composed of: H. P. 
Gant, Chairman, Philadelphia, Pa.; A. S. Armagnac, New York, 
N. Y.; D. S. Boyden, Boston, Mass.; W. H. Carrier, Newark, 
N. J.; A. C. Edgar, Philadelphia, Pa.; Roswell Farnham, Buf- 
falo, N. Y.; C. V. Haynes, Philadelphia, Pa.; E. B. Langenberg, 
St. Louis, Mo.; J. I. Lyle, Newark, N. J.; J. F. McIntire, De- 
troit, Mich.; H. C. Murphy, Louisville, Ky.; F. R. Still, New 
York City; E. K. Webster, Camden, N. J.; and H. L. Whitelaw, 
New York, N. Y. 

This exposition will be of tremendous benefit to heating and 
ventilating engineers, architects, contractors, building owners and 
managers, home owners and builders and the fields allied thereto. 
It is expected that, like other important industrial expositions, it 
will bring considerable credit to the industry which it fosters, 
create a public confidence in the products displayed and be an 
inspiration to the manufacturers who exhibit, urging them for- 
ward with renewed effort and achievement. 

The products which will be shown will include every type used 
in heating and ventilating, encompassing the boilers and furnaces 
in which combustion is performed, equipment using air, water or 
other heated fluids for the transfer of heat; systems used to dis 
tribute the heat and the radiators for diffusing it in order to 
create comfort for the human, animal or plant; this range of 
equipment will include what is used in the individual home as 
well as what is used in the industrial plant. In this scheme of 
things there fits in a great complexity of apparatus, equipment, 
instruments, devices and products. Refractories, insulating ma- 
terials, blowers, fans, air conditioning and humidifying equip- 
ment, pipe and piping systems, pipe fittings, unit heaters and all 
the control and regulating apparatus and instruments used at any 
This 


enumeration does not contain all the types of equipment which 


stage in the generation of heat or cooling and ventilating. 


will be included, nor does it include all the supplemental or 
auxiliary material and apparatus which will be included. 

The list of exhibitors who have reserved space to this time 

include many leading names in the industry. The 65 exhibitors 
who have already responded and engaged nearly 200 spaces in 
the Exposition comprise the following list: 
Air Control Corp. of N. Y. 
American Gas 
American Gas Products Corp. 
American Radiator Co. 


Bishop & Babcock Sales Co. 
Bryan Steam Corp. 

Bryant Heater & Mfg. Co. 
Carrier Engineering Corp 


Association 


Ames Pump Co. Chicago Pump Co. 
Armstrong Machine Works 


Barnes & Jones 


Cochrane Corp. 
Cooling & Air Conditioning Corp. 
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Kieley & Mueller, Inc. 
Korfund Co., Inc. 
Leslie Co. 
Marsh, James P., & Co. 
McDonnell & Miller 
McQuay Radiator Corp. 
Mears-Kane-Ofeldt, Inc. 
Mercoid Corp. 
Minneapolis- Honeywell 
Regulator Co. 
Modine Mfg. Co. 
Molby Boiler Co. 
Multiccll Radiator Co. 
Nash Engineering Co. 
National Regulator Co. 
Nesbitt, John J., Inc. 
Richmond Radiator Co. 
Rome Brass Radiator Corp. 
Sarco Co., Inc. 
Star Expansion Bolt Co. 
Strandwitz & Scott, Inc. 
Taco Heaters, Inc. 


Copper Radiator Sales Corp. 
Coppus Engineering Corp. 

Crane Co. 

Direct Control Valve Co. 
Domestic Engineering Publications 
Domestic Stoker Co. 

Dunham, C. A., Co. 

Farnsworth Co. 

Frank, O. E., Heater & Engr. Co. 
General Gas Light Co. 

Grinnell Co., Ine. 

Hardinge Bros., Inc. 

Hart & Hutchinson Co. 

Hartzell Propeller Co. 

Heating & Ventilating Magazine 
Hill, E. Vernon, Co. 

Hoffman Specialty Co., Inc. 
Illinois Engineering Co. 

Jona Ventilator Co., Inc. 
Johnson Service Co. 

Kelly Brass Works 


Kewanee Boiler Corp. 


Illinois Chapter 

April 8, 1929. The April meeting of the Illinois Chapter, 
held at the Hotel Sherman, Chicago, was devoted to the 
proper method of measuring air quantities delivered by a 
ventilation system to rooms to be occupied by human beings, 
the method to include measurements of air quantities at 
the register faces. 

Professor Davies of Armour Institute was the speaker of 
the evening, and stated that as a result of experiments con- 


ducted for the Ventilating Contractors Association of Chicago, 


he considered the anemometer the only generally satisfactory 
instrument available for measuring air velocities, and that 
the question narrows down to one of how to use the instru- 
ment and how to interpret the readings. 

in the experiments conducted at Armour Institute, air 
was passed through a fan, then through a duct of relatively 
small cross sectional area, and of sufficient length to permit 
insertion of Pitot tubes to accurate flow measure- 
ments, then into a larger duct where the velocity would 
approximate the velocity through a grille, and the grille was 
mounted at the end of this duct. Various types of grilles 
were used to obtain results with different types of free area: 
The grilles were divided into small rectangular sections and 
anemometer readings taken in the center of each section, 
The experiments in- 


secure 


the instrument being held stationary. 
dicated this method to be more accurate than moving the 
instrument slowly over the face of the grille. Readings 
were taken at a distance of 3 in. from the grille and in con- 
tact with it, the latter method proving more accurate, and 
hence, was used as a basis of all conclusions. 

The experiments were illustrated by Professor Davies with 
photographs of the testing 
His conclusions included 
held in 


slides showing sketches and 
equipment, and charts, tables, ete. 
the recommendation that the anemometer be 
tact with the grille, the area of which should be the mean 
between the net and gross areas, and the velocity should 
be the average taken over the entire grille. 


Professor Davies’ 


con- 


In the discussion which followed talk, 
Director Houghten of the Research Laboratory of the So- 
Professor Davies and the Ventilating 
this stated 


ciety, complimented 


Contractors Association on investigation. He 


that the many inquiries received by the Society and the 
Research Laboratory fully indicated the importance of this 
problem, and that a questionnaire recently sent out had in- 
dicated a general belief that the present available data is 


Local Chapter Meetings 
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Westinghouse Elec. Mfg. Co. 
Wood Conversion Co. 

Wright-Austin Co. 

York Heating and Ventilating Corp. 


Time-O-Stat Corp. 

United States Radiator Corp. 
Vinco Co., Inc. 

Warren, Webster & Co. 


This list indicates the great variety of exhibits which will be 
displayed, shows the scope of the exposition, its character and 
the type of appeal it should make. The manager reports that 
there are many more applications in hand, but that arrangements 
have not been completed with these firms, therefore their names 


have not been placed in the list. 

This is a most promising start and the entire industry and 
profession will look forward to an instructive, beneficial and 
interesting exposition next January at the time of the Society’s 
Meeting. 

The Commercial Museum, Philadelphia, is one of the group of 
buildings located just west of the Pennsylvania Railroad right 
of way and south of the railroad station in the city. It adjoins 
the University of Pennsylvania grounds and is easily accessible 
to visitors and exhibitors. 


imperfect. Mr. Houghten urged continuation of this study 
to cover all possible conditions, and believed that the 
Society would welcome the adoption of the results as a 
standard. He suggested that experimental work be done 
with ornamental and unusual shaped grilles. 

Others who participated in this discussion were Dr. Hill, 
Messrs. Hart, Armspach, Getschow and Haines, who all ex- 
pressed great satisfaction with the results that had been ac- 
complished. It was suggested that the results might be 
different with highly ornamental grilles where part of the 
duct running to a register would at times deliver little or no 
air, and Mr. Armspach suggested that it be specified that the 
formula quoted is for plain lattice face grilles. Dr. Hill 
expressed the opinion that it is advisable that the same 
organization sponsor the completion of this work rather than 
to have some other body take it over. Mr. Haywood called 
attention to the previous investigation of this subject by 
this Society and stressed the importance of continuing the 
investigation of the problem at the laboratory of the Society 
until the investigation had been completed. 

Mr. Heckel suggested carrying the matter over until the 
summer meeting of the Society, at which time a recommen- 
dation could be made for the adoption of Professor Davies’ 
report with whatever changes and additions were necessary. 
Among the questions asked were: Was the running start or 
stop method used in operating the anemometer? Was any 
attempt made to round off the inside of the grille? When 
the register face is parallel to the duct in which air is flowing 
and where air is not directed out of the duct, what results 
would be obtained? Were readings taken half way between 
3 in. from the face of the grilles and in contact with them? 

A motion was submitted by A. L. Weixel suggesting adop- 
tion of the method outlined by Professor Davies. Mr. 
Weixel’s motion was objected to on the ground that it was 
too broad and it was pointed out that it is a known fact 
that an anemometer cannot be placed in contact with orna- 
mental plaster grilles. 

At the request of Mr. Sutcliffe, the motion was temporarily 
withdrawn to permit further discussion of the report. Mr. 
Sutcliffe warned against hasty action and stated that no con- 
sideration had been given to exhaust ducts. He discussed 
results of similar experiments made by him in the Ilg Com- 
pany laboratories. 

Professor Davies stated that he used the “running start” 
method of operating the anemometer; that readings 1 in. 
away differed only slightly from those in contact, which 
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possibly justifies taking readings 1 in. away in the case of 
grilles of unusual shape. He stated that further experi- 
mental work was necessary to establish answers to the other 
questions, and that he had not had time to go into these 
matters. 

A resolution presented by Mr. Aeberly, and seconded by 
Mr. Haines, was withdrawn in favor of a motion submitted 
by S. R. Lewis, which was unanimously carried: 

Resolved that the Illinois Chapter of the A. S. of H. & 
V. E. recommends that for measuring the air supply through 
a plain lattice grille with an following 
method be used: Multiply the average velocity of rectangles 
having between 6 and 10 in. sides over the surface of the 
grille, holding the anemometer in contact with the grille, by 
the area obtained by adding the net area of the grille to the 
area of the grille and dividing this sum by two. 
Further that the Illinois Chapter recommends to the Research 
Laboratory that co-operative research be entered into as 
soon as possible with Armour Institute of Technology to 
continue this study. 

Mr. Aeberly then proposed that the chair instruct the 
Standing Committee to take up this matter with interested 
groups with a view to having it adopted in the art locally. 
This motion was carried. 

A rising vote of thanks to Professor Davies was sponsored 
by Messrs. Fleming and Hart. A vote of thanks was also 
given to the Chicago Ventilating Contractors Association at 
the suggestion of C. W. Johnson. 

It was voted to combine the Golf Tournament of the 
Chapter and the annual dinner dance on Friday, May 17, 
1929, at the Glen Oak Country Club, which is available for 
the purpose through the courtesy of Colonel Chenoweth. 
Mr. Tobin of the Grand Trunk Railroad explained plans 
for transportation of those who will attend the Semi-Annual 
Meeting of the Society at Bigwin Inn, Lake of Bays, 
Ontario, June 26-28, 1929. E. C. Prohaska and H. J. Zack 
were unanimously elected to membership in the Chapter. 


anemometer, the 


gross 


Pacific Northwest Chapter 


March 21, 1929. A dinner meeting was held at the New 
Washington Hotel, Thursday, March 21. The attendance, 
including guests, equalled the entire membership of the 
chapter. 

After the of routine business, W. G. Beggs, 
chairman of the committee to consider a heating and ven- 
tilating code for the City of Seattle, reported the promised 
co-operation of the State Health Officer to incorporate the 
desired code in the state organization. 

This method of procedure obviates the necessity of the 
contemplated legislative action and it appears that full au- 
thority already is vested in the State Board. 

Copies of the proposed code are to be distributed to the 
membership so that thorough discussion may be undertaken 
at the next meeting of the chapter. 

The City Inspector of Furnaces requested that a committee 
be appointed for the purpose of investigating fresh air supply 
to residences housing more than one family, and such a com- 
mittee is to be appointed by the chairman. 

The secretary, E. O. Eastwood, presented several matters 
of business arising through correspondence, one of which 
pertained to representation of the chapter upon the Council 
of the Society. After much discussion of this subject the 
Secretary instructed to furnish the Secretary of the 
Nominating Committee as well as the Secretary of the So- 
ciety, A. V. Hutchinson, the view of the Pacific Northwest 
Chapter upon this matter. 

The Nominating Committee for local officers for the en- 
suing year was then appointed as follows: Messrs. Twist, 
Cox and Hogaboom. 


transaction 


was 


Heating-Piping 
and Air Conditioning 


The program was completed by an address by F. H. Camp- 
erson of the DuPont de Nemours Co., upon the Construction 
of the Great Northern Railway Tunnel through the Cascades, 
with special reference to ventilation features and the exhibit 


of a film demonstrating the construction work. 


Philadelphia Chapter 


March 14, 1929. The regular monthly 
adelphia Chapter of the American Society or HEATING AND 
held at the Club on 


meeting of the Phil- 


VENTILATING ENGINEERS, Was Engineers 
March 14, 1929. 

The meeting was called to order by President Edgar, after 
which the minutes of the February meeting were read and 
approved. 

The certificate of Honorary Membership awarded at the 
Annual Meeting of the Society in Chicago, was presented 
by Thornton Lewis, president of the Society, to Stewart A. 
Jellett. Mr. Lewis, in making the outlined 
briefly Mr. Jellett’s many accomplishments in the field of 
heating and ventilating, and gave high praise to him, not 
only for his leadership and service in the organization of the 
Society and the work he did as the first president, but for 
attainments as a scientist and scholar. The cer- 


presentation, 


his many 
tificate carries the following citation: 


Tue AMERICAN Society OF HEATING AND VEN 
TILATING ENGINEERS hereby confers Honorary Mem- 
bership upon Stewart A. Jellett in  recogni- 
tion of the debt which the arts and science of 
heating and ventilating engineering owes to him. 

As a Charter member and the Society's first 
president, as an engineer of outstanding attain- 
ments and because of his many contributions to 
the upbuilding of the heating and ventilating 
engineering profession, it is desired to commem- 
orate his accomplishments and his service to the 
Society. 


Mr. Jellett, in accepting Honorary Membership in the So- 
ciety, first took occasion to express his appreciation and 
thanks for the unique honor conferred upon him, stressing 
particularly the fact that only in very rare instances, has a 
Charter member of any organization ever been elected to 
Honorary Membership in the same organization. In a de- 
lightfully reminiscent mood, Mr. Jellett then recounted some 
of his very early experiences in the heating and ventilating 
business, relating a number of instances leading up to the 
organization of the AMERICAN Society oF HEATING AND VENTI- 
LATING ENGINEERS. 

The speaker of the evening, Lucien Buck, who was then 
introduced by President Edgar, gave a very interesting talk, 
illustrated with slides, covering industrial drying problems. 
Discussion was led by Thornton Lewis, and Mr. Jellett, who 
mentioned a number of drying problems which he had per- 
sonally solved during his long engineering experience, call- 
ing particular attention to the fact that each drying problem 
must be considered separately from any other problem and 
cautioning the younger and less experienced engineers to 
avoid the mistake of assuming that because one material may 
have been dried successfully by a particular method, that it 
did not necessarily follow that some other material could be 
dried in the same way. 

At the conclusion of the discussion, a rising vote of thanks 
was extended Mr. Buck, on motion of J. D. Cassell. 

The Treasurer’s report was then read and approved, after 
which F. D. Mensing took the floor to urge all members of 
the Philadelphia Chapter to make an extra special effort to 
attend the Semi-Annual Meeting at Bigwin Inn, Ontario, 
Canada, June 26 to 28. A. V. Hutchinson, Secretary of the 
Society, also supplemented Mr. Mensing’s remarks in regard 
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to the Summer Meeting, giving it as his opinion that this 
would be the most enjoyable meeting ever held by the So- 
ciety. 

Merrill Blankin, chairman of the Meetings Committee for 
the next year, outlined a tentative schedule of meetings, and 
urged all members to express their preference in regard to 
the kind of talks they prefer. 

After all business had been attended to, the meeting ad- 
journed., 


Minnesota Chapter 


March 11, 1929. The March Dinner Meeting of the Minnesota 
Chapter was held at the Men’s Union Building, University of 
Minnesota, and the speaker of the evening was Mr. F. C. 
Houghten, Director of the Research Laboratory, Pittsburgh. 
Mr. Houghten gave us a very interesting lecture on “The Work 
of the Research Laboratory and Its Influence on the Present 
Practice of the Heating and Ventilating Engineer.” The lecture 
was fully illustrated by numerous lantern slides. The discussion 
during the lecture and at its completion brought out many points 
of interest. The meeting adjourned at 8:15. 


New York Chapter 


April 15, 1929. The New York Chapter of the AmerIcAN 
Society OF HEATING AND VENTILATING ENGINEERS were guests 
of the Carrier Engineering Corp., Newark, N. J., at the April 
meeting, the attendance, including members and guests, being 
about 250. 

An inspection of the plant of the Carrier Engineering Corp., 
was made in the afternoon, and an opportunity was afforded of 
seeing the manufacturing operations of the Weathermaker and 
the Aerofin Units. 

A splendid dinner was served, after which entertainment was 
furnished by the employes of the Carrier Engineering Corp. In 
the evening Mr. Lyle, past president of the Society, gave a talk 
on the air conditioning installation in the House of Representa- 
tives, Washington, D. C., and illustrated his lecture with slides. 

The opinion was unanimous that the program was a most enter- 
taining one, and the Chapter is very much indebted to the Carrier 
Engineering Corp. for their splendid hospitality. 

This was the last regular business meeting of the Chapter, and 
various reports were submitted including the Treasurer’s report 
by F. E. W. 
Auditing Committee’s report by the Chairman, L. K. 
and the Teller’s report by H. G. Issertell. 

The officers for the year 1929-1930 who were unanimously 
elected, include E. J. Ritchie, President; A. J. Offner, Vice- 
President; F. E. W. Beebe, Treasurer; E. B. Johnson, Secretary, 
and a Board of Governors consisting of H. B. Hedges, Russell 
Donnelly and Dr. C. W. Brabbée. 

Dr. A. A. Adler reported his trip to Albany for which he had 
been delegated to represent the Society to oppose a Bill intro- 


Beebe, Secretary’s report by E. B. Johnson, the 
Berman, 


duced in the Legislature to create a commission to pass on all 
heating plans, provide for an inspection service, and provide an 
installation code and registration of master steam fitters. Dr. 
Adler stated that the opposition to the Bill was so strong that 
it was doubtful if any headway would be made with it. 

During the course of the evening Mr. Lyle called attention to 
another Bill proposed in the State Legislature in New York 
which would require every theatre outside of the Cities of New 
York and Buffalo to use outside air for ventilating systems 
The 
president of the Chapter was empowered to appoint a committee 
to investigate and take such action as is deemed advisable. 


entirely, not permitting the use of any recirculated air. 
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St. Louis Chapter 


April 3, 1929. As a tribute to E. S. Hallett, who died on 
March 26, 1929, a Memorial was adopted by the Chapter at the 
April meeting at the Roosevelt Hotel. This Memorial was suit- 
ably engrossed and tendered to members of his family. 

The speaker of the evening was H. G. Fitzgerald, whose sub- 
ject was “Fooling the Public.” Mr. Fitzgerald called attention 
to various ways in which the public and heating trade are fooled, 
quite frequently to their benefit. 

After Mr. Fitzgerald’s talk, a round table discussion of heat- 
ing problems was held, particularly with respect to the position 
of the heating engineer in the community. 

The Entertainment Committee reported that arrangements had 
been completed for the Spring Dinner-Dance at the Westborough 
Country Club. This dance was held April 9, 1929, and was well 
attended. 

T. J. Hester was appointed chairman of the Committee to 
encourage interest in the summer meeting, with the object in 
record for attendance of St. Louis 


mind of establishing a 


members. 

March 6, 1929. The March Meeting was, as usual, held at the 
Roosevelt Hotel, and after the dinner R. C. Chappel of the St. 
Louis County Gas Co., gave a talk on gas heating, which was 
not only interesting, but instructive, and showed a very marked 
tendency toward the use of gas for residence heating. 

Mr. Chappel stated that there are at present about 900 instal- 
lations of gas fired boilers for residence heating in St. Louis and 


vicinity. 


Western New York Chapter 


March 18, 1929. The regular monthly meeting of the West- 
ern New York Chapter of the American Society oF HEATING 
AND VENTILATING ENGINEERS was held at the Hotel Buffalo, 
March 18, with Pres. O. K. Dyer presiding and about 25 
members and guests in attendance. 

President Dyer gave a short summary of the program 
for the year and called on Roswell Farnham to outline the 
program for the Summer meeting at Bigwin Inn in On- 
tario. The distance from Buffalo being short, a record at- 
tendance is expected from the Western New York Chapter 
at the first Canadian Meeting in June. 

Hugo Hutzel, a past-president of the Chapter who has 
returned to the fold, was then introduced by President 
Dyer. As speaker of the evening, Mr. Hutzel gave a 
delightful address on the latest developments in the burning 
of pulverized fuel. Years of experience have fully equipped 
Mr. Hutzel to speak with authority on this subject, which 
proved to be very interesting. 

He pointed out that for certain applications, powdered 
fuel was ideal for efficient and economical combustion. Its 
use, however, is necessarily limited to large projects, as the 
cost of the essential equipment is great. 

Powdered fuel burns like oil and gas and the resultant 
ash is so fine that it cannot be discerned rising from the 
chimney. The chamber be at least 15 
feet in length, because of the exceptionally long flame travel. 
If the flame impinges on the wall, it forms a slag which is 
very difficult to remove. 

Mr. Hutzel also explained that there is a 20 per cent de- 
preciation on pulverizing machinery and the entire equip- 
ment must be replaced every five years. The pulverizing 
cost itself runs from .75 to $2.00 per ton. 
followed Mr. Hutzel’s 


combustion must 


A general discussion talk, after 


which the meeting adjourned. 

















Of Interest to Members 





Report on Constitutional Amendments 


Thornton appointed the Board of 
Tellers to count the ballots of members who voted on the amend- 
ments to Article II and III of the Constitution of the Society, 
submitted at the 35th Annual Meeting in Chicago, January 28 to 
31: R. H. Carpenter, Chairman; D. H. Faulkner and H. B. 
Eells, all of New York. 

The report of the tellers is as follows: 


Pres. Lewis following 


In accordance with the rules governing voting on Amendments 
to the Constitution of the American Society oF HEATING AND 
VENTILATING ENGINEERS, your Board of Tellers reports 683 
votes cast as follows: 


Yes No 
Article II, Section 7............ 646 9 
Article III, Section 3............ 643 12 
Article III, Section 4............ 640 15 


The Professor of Weathermaking 


Under the title, Ordering Your Own Weather, Alfred M. 
Caddell, in the April 7 issue of the Brooklyn Daily Eagle, 
devotes a page to a discussion of air conditioning and the 
work of Willis H. Carrier, of Carrier Engineering Corp., 
Newark, N. J. 

The article states, “After all these years of discussing the 
weather people have now commenced to do something about 
it. The climate doctor, that fellow who travels under the 
professional title of Air Conditioning Engineer, is now with 
us to demonstrate how he can make our lives more pleasant.” 

The author gives an interesting history of the development 
of air conditioning and describes the application to many 
well known industries. Concluding, he says, “By the proper 
cleaning, cooling, heating, humidifying and dehumidifying, 
and not to forget draftless distribution, air conditioning 
engineers have converted palaces of amusement into palaces 
of health. And the same branch of science is now at work 
in modern churches, in hotels and concert halls.” 

The article contains a brief history of Mr. Carrier’s life 
work which is so well known to his many associates in the 
Society and in other scientific and professional organizations 
of which he is a member. 


Heating and Ventilation Conference 
at University of Kansas 


Several of the Society’s members attended a three-day confer- 
ence on heating, ventilation and plumbing, held at the School of 
Engineering and Architecture of the University of Kansas, Law- 
rence, Kan., and discussed various engineering problems at the 
sessions, held under the direction of Dean G. C. Schaad. 

The Research Laboratory as a Factor in Present Progress of 
Heating and Air Conditioning was the topic of F. C. Houghten, 
director of the Society’s Research Laboratory at the U. S. Bu- 
reau of Mines, Pittsburgh, Pa. Hot Water Service and Heat 
Recovery was the topic of Mrs. O. E. Frank, president of O. E. 
Frank Heater and Engineering Co., Buffalo, N. Y., and House 
Insulation was discussed by H. K. Ireland, of Armstrong Cork 
and Insulation Co., Kansas City, Mo. Conditioning Air for Ven- 
tilation was the subject presented by E. S. Miller, Carrier Engi- 
neering Corp., Kansas City, Mo., and Heating with Steam Be- 
low Atmospheric Pressure was the subject of C. A. Thinn, of 
C. A. Dunham Co., Chicago, Ill. The Cost of Heating with 
Various Fuels was discussed by L. W. Millis, of Security Stove 
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and Manufacturing Co., Kansas City, Mo., and the Use of Gas 
for Domestic Heating was the topic of Geo. B. Glaskin, of the 
Kansas City Gas Company. 

During the dinner on Wednesday evening Dr. E. H. Lindley, 
chancellor of the University of Kansas, made an address. 

The entire morning session on April 10 was devoted to the 
discussion of sanitary topics by Ernest Boyce, Engineer for State 
Board of Health; Miss Selma Gottlieb, chemist for the State 
Water and Sewage Laboratory; W. J. Dixon, of Kansas City, 
and S. Lewis Land, education director of the Plumbing and 
Heating Industries Bureau, Chicago. 

L. T. Tupy, Associate Professor of Economics, University of 
Kansas, discussed Accounting Methods, and the subject of Fore- 
man Training was given by Merril R. Lott, Kansas City. 

The heating and ventilating program at the University has 
been encouraged and sponsored by the Kansas City Chapter of 
the Society and a number of the Kansas City members were 
present, including Messrs. Kitchen, Henrici and Ireland. Other 
society members who participated in the discussions were P. W. 
Sodemann, St. Louis, and John F. Hale, Chicago. 


Steinhorst Moves to New Plant 


Theo. F. Steinhorst, treasurer of Emil Steinhorst & Sons, Inc., 
Utica, N. Y., announces the removal of the company’s offices and 
plant to 612 South Street, Utica. 
with modern power driven machinery and the company will be 


The new plant is equipped 


able to produce its complete line of sheet metal products, warm 
air furnaces and specialties to better advantage. 

The company was organized in 1908 by Emil Steinhorst, who 
opened a small shop at 423 Square Street, and in 1920 Mr. Stein- 
horst took his eight sons into business with him and incorporated 
the firm. 


A Little Research in Florida 


The chairman of the Committee on Research, L. A. Hard- 
ing, Buffalo, N. Y., has returned from a two months’ stay in 
Florida ready to tackle all problems that may arise and is 
prepared to give some 
of the Society’s par and 
nearly par golfers a real 
battle on the course at 
Bigwin Inn next June. 

With Walter 
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to the 
acy of his play by tak- 
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ittle reason for him to 
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woods, 


‘row fairways, 


water or wild animals. 





- A characteristic pose 


CHAIRMAN Harpinc TaKes Two reveals Mr. Harding 
Putts oN THE GREEN giving _ concentrated 
thought to a putting 


operation. This was caught by our inquiring photographer, who 
happened to be in Florida. 
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Mr. Harding reports that Messrs. Carrier and Haynes 
were seen taking early morning workouts on the course, 
but they had departed for northern points before our official 
photographer arrived. A most pleasant time has been enjoyed 
by Mr. and Mrs. Harding during their stay on the beautiful 
Pinellas Peninsula. 


Death of D. M. Nesbit 


One of the Society's life members passed away on March 15, 
1929, when the death of D. M. Nesbit of Ashwell & Nesbit, 
Ltd., occurred at Leicester, England. 

Mr. Nesbit was one of the Society’s oldest members, having 
signed his application November 12, 1894, and just missed being 
a Charter Member of the organization. 

He was born on May 7, 1855 at Newcaster-on-Tyne, England, 
and spent his entire life in heating and ventilating work. Mr. 
Nesbit was prominent in the heating and ventilating profession 
in England and was a Past President of the /nstitution of Heat- 
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ing and Ventilating Engineers of Great Britain. He was also 
Past President and Honorary Treasurer of the National Asso- 
ciation of Heating, Ventilating and Domestic Engineering Em- 
ployers. 

During 1894 Mr. Nesbit visited the United States and became 
acquainted with many of the men who were instrumental in or- 
ganizing the AMERICAN Society OF HEATING AND VENTILATING 
Enorneers. In December, 1896, Mr. Nesbit planned a trip to 
this country but the sudden death of his partner prevented him 
from attending the 1897 annual meeting and presenting a paper 
which he had in preparation. 

Mr. Nesbit was active in many other organizations and in his 
passing, the heating and ventilating profession loses an active 
and forceful character. 

The Officers and Council of the Society extend to his asso- 
ciates and family an expression of their sincere regret for the 
loss which they have suffered through the death of their fellow 
member, who served the profession so long and so: unselfishly. 








CANDIDATES FOR MEMBERSHIP 
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The Constitution of the Society, as now amended, requires the following mode of procedure in voting on applicants for mem- 


bership in the Society. 


All applications for membership are to be sent to the Secretary and the names of applicants and their 


references shall be printed in the next issue of the Journal of the Society or sent to the members in other approved manner as 


ordered by the Council. 
upon by the Membership Committee as soon as possible. 


When replies are received from references, the Candidate’s application shall be submitted to and acted 


When the Meimbership Committee has acted favorably upon a Candidate’s application and assigned his grade the Council shall 


vote upon the election of the proposed Candidate for membership by letter ballot. 


During the past month 21 applications for 


membership have been received and the names of these men and their sponsors are published in the following list. 


Members are requested to scrutinize the list with care. 


The 


Membership Committee, and in turn the Council, urge the 


members to assume their share of the responsibility of receiving these candidates into membership by advising the Secretary 


promptly of any whose eligibility for membership is in any way questioned. 


All correspondence in regard to such matters is 


strictly confidential, and is solely for the good of the Society, which it is the duty of every member to promote. 


Unless objection is made by some member by June 2, 1929, these candidates will be balloted upon by the Council. 


Those 


elected to membership will be notified by the Secretary, immediately after election. 


AHEARN, WILLIAM JosepH, Htg. Engr., The Downey Co., 99 


Dedham St., Boston, Mass. 


Avcott, Witt1AM L., The Graff Co., 945 Liberty Ave., Pitts- 
burgh, Pa. 


wn 


BLACKBURN, Epwin Cart, Jr., 35 Miller Pl., Hempstead, L. I., 


N. Y. 
Botte, Evwarp Enpicotr, National Radiator Corp., 2445 N. 
Keeler Ave., Chicago, Ill. 
Sales American Blower 


Butter, CHartes WILLIS, Engr., 


Corp., Detroit, Mich. 


Corsin, WILLIAM Epwarp, Estimator, C. Stanley Morgan, 445 
W. Larned St., Detroit, Mich. 


Davis, Hersert H., Secy.-Treas., Herbert H. Davis Co., Inc., 
4146 S. Western Ave., Chicago, Il. 


DorFan, Morton I,, Megr., Dust Collecting 
Corp., Hagerstown, Md. (Advancement) 


Div., Pangborn 


Evuiot, Epwin, Sales Engr., Edwin Elliot & Co., 560 North 
16th St., Philadelphia, Pa. 


Hakes, Leon Marc, Sales Engr., The R. T. Coe Cos., 907 Gas 
& Elec. Bldg., Rochester, N. Y. 

Havurt, Howarp F., Archts. Repr., American Radiator Co., 
288 W. Waiter St., Milwaukee, Wis. (Advancement) 
HeLpurn, |. B., Mgr., Air Filter Service Co., 844 Rush St., 

Chicago, Ill. (Advancement) 


Jarpine, DouGLas ConNneELL, Plbg. and Htg. Contr., Jardine & 
Knight Plbg. & Htg. Co., 312 Custer Ave., Colorado 
(Advancement ) 


Springs, Colo. 


REFERENCES 
Seconders 
Coll T. Flint 
}. W. Brinton 


Chas. W. Wheeler 


Proposers 
J. F. Tuttle 
Wm. P. Mower 
Edwin C. Evans 
Thomas Chester 


David Moffat (Non-Member) W. L. Dudley 


Harry Brod (Non-Member) G. E. Reed (Non-Member) 
Wm. H. Chenoweth I. N. Soper 
H. G. Thomas J. A. Cutler 


L. Walter Moon 
C. A. Pickett 


FF. J. MceMorran 
J. M. Foster 


C. Stanley Morgan L. L. MeConachie 
Wm. J. Whelan Matthew H. Goss 


S. C. Bloom 
James J. Finan 2 


John Howatt 
P. Fleming 


Raymond E. Jones 
Franklin W. Wandless 
Merrill F. Blankin 
Alan A. Miller 

H. Love 


H. P. Dempsey 


H. W. Ellis 


\. A. Berghoefer 


Benj. Adams 
Walter L. Fleisher 


E. Nute Sanbern 
Frederick D. Mensing 
Rm. FZ. Goe 

Wm. Roebuck, Jr. 


Robert G. Olson 
Wm. H. Wilson 


E. C. Evans F. Paul Anderson 
H. C. Murphy Margaret Ingels 


O. G. Ward 


Howard Fielding 
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Jounson, WALTER F., Mgr., American Radiator Co., 374 Dela- 
ware Ave., Buffalo, N. Y. 


Narowetz, Louts Lupwie, Jr., Secy., Narowetz Htg. & Vtg. 
Co., 1711 Maypole Ave., Chicago, Ill. (Advancement) 


Nason, Georce L., Buerkel & Co., Inc., 16-24 Union Park St., 
Boston, Mass. (Advancement) 


Patrick, Horace M., Engr., Mensing & Co., 1713 Sansom St., 
Philadelphia, Pa. 


SHANKLIN, ArtTHUR P., Sales Engr., Carrier Engrg. Corp., 
850 Frelinghuysen Ave., Newark, N. J. 


SHarp, Froyp H., Htg. Contr., Chatfield & Sharp, 304 Pine 
St., Jamestown, N. Y. 


Stern, JoserH M., Iron City Heating Co., 843 Jacksonia St., 
N. S., Pittsburgh, Pa. 


THURNESS, BERNARD ErcHor, York Htg. & Vtg. Corp., 948 
Hanna Bldg., Cleveland, O. 


Candidates Elected May, 1929 


Heating- 
and Air Condi 


Piping 
tioning 


C. A. Evans 
W. G. Fraser 
E. P. Heckel 


C. W. DeLand 


H. A. Hodgdon 
W. W. Underhill 


— 


=. Nute Sanbern 
Frederick D. Mensing 
Willis H. Carrier 

E. T. Murphy 


W. G. Fraser 
Marshall S. Jackson 


Edwin C. Evans 
Thomas Chester 


Thornton Lewis 
H. P. Gant 
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T. A. Novotney 
H. P. Dempsey 


Carl W. Johnson 
E. C. Whitaker 
Merrill F. Blankin 


Alan A. Miller 


L. C. Davidson 
W. A. Bornneman 


C. H. Love 
I... A. Harding 


John McMurray 
Peter O'Neill 


C. D. Graham 
R. S. Arnold 


In the past issues of the Journal of the Society there were posted among the list of Candidates for Membership, 28 candidates 
for election in the different grades of Membership, whose names have been balloted upon by the Council. We are now instructed 
by the Council to post herewith, as required by Art. II, Sec. VIII, of the By-Laws, the following list of candidates elected: 


MEMBERS 


Akers, GeorGE WASHINGTON, Secy.-Treas., Geo. W. Akers Co., 2847 Grand River Ave., Detroit, Mich. 
Biccs, Witt1aMm E., Ch. Engr., W. E. Biggs Engrg. Co., 714-15 Holston Bank Bldg., Knoxville, Tenn. 
GRAHAM, CHARLES Danne, Mgr., Engrg. Dept., York Htg. & Vtg. Corp., 1541 Sansom St., Philadephia, Pa. 


HirsCHMAN, WILLIAM FRrep, Pres. and Treas., W. F. Hirschman Co., 220 Delaware Ave., Buffalo, N. Y 


Husparp, Aten, Jr., Engr., French & Hubbard, 210 South St., Boston, Mass. 
LernrotH, JEAN Paut, Gen. Industrial Fuel Rep., Public Service Electric & Gas Co., 80 Park Pl., Newark, N. J. 
Retrew, Harvey F., Htg. & Vtg. Engr., Board of Education, 19th & Ludlow Sts., Philadelphia, Pa. 


SHERET, ANDREW, Mgr. & Pres., Andrew Sheret, Ltd., 1114 Blanchard, Victoria, B. C. 


STANDISH, Mytes, Washburn Garfield Co., 171 Commercial St., Worcester, Mass. 
SWANEy, Carro_t Ropert, Nash Engrg. Co., 25 Huntington Ave., Boston, Mass. 
VeRMERE, Eart J., Ch. Engr., Erie Heating Systems, Erie, Pa. 

ZisoLp, Cart Epwarp, Pres., Zibold & Donohue Co., Inc., 331 Vanderbilt Ave., Brooklyn, N. Y. 


ASSOCIATES 


r 


LatHers, Victor MatrHew, Salesman, Rome Brass Radiator Corp., 228 N. LaSalle St., Chicago, III. 

Matvrin, Ray C., Vice-Pres. & Gen. Sales Mgr., McQuay Radiator Corp., 35 E. Wacker Drive, Chicago, III. 

May, MAXweELt Frank, Asst. Gen. Sales Mgr., McQuay Radiator Corp., 35 E. Wacker Drive, Chicago, III. 
Meyer, Joun W., Mgr. of Steam Htg. Sales Div., Philadelphia Electric Co., 1000 Chestnut St., Philadelphia, Pa. 


Myers, Josepn Ear, Salesman, Newport Boiler Co., 529 Franklin St., Chicago, III. 


Peterson, Lestre James, Yelton-Weaver Supply Co., Springfield, III. 
Rice, Jonn Atoysrus, Thompson-Starrett Co., Inc., 245 Hunters Point Ave., Long Island City, N. Y. 
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Inaugurating A Service 

This issue makes HEATING, PIPING AND AIR COoN- 
DITIONING an actuality to some seven thousand 
subscribers who have, until its appearance, known 
it only as a promise by its publishers to cover 
in a technical and practical way the design, installa- 
tion and operation of heating, piping and air condi- 
tioning systems and equipment. It inaugurates a 
service each month which the engineering develop- 
ments and possibilities in its field have made a well 
defined need. As one issue, it aims to fulfill the 
promise which has attracted so many readers and, 
at the same time, to indicate the scope and nature 
of the service which each succeeding issue can make 
more complete and more detailed. We hope that 
to every reader it does this. 


Aims and Policies 

It may be well to restate here the aims and poli- 
cies of this new journal. In the first place, Heart- 
ING, PIPING AND Arr CONDITIONING is to be a strictly 
technical journal. Such a policy commits it to the 
presentation of the engineering developments and 
trends in its field as discovered through research 
and experience. It further commits it to the prac- 
tical interpretation of such developments and to 
the presentation of their application to the prob- 
lems which arise in the work of design, installation 
and operation. It follows that its service will in- 
clude examples that illustrate the engineering es- 
sentials to an efficient job of heating, piping or air 
conditioning. 

Thus, it combines the basic engineering princi- 
ples with the practical to make it a factor that can 
be put to work by the consulting engineer, by the 
contractor and by the supervising and operating 
engineer in industrial plants, institutions, schools, 
office buildings, public utilities and similar struc- 
tures in which heating, piping or air conditioning 
is a vital part of the mechanical equipment. 


Heating 
Its field in heating is confined to the larger types 
of construction, as distinct from residential. It is 
confined to no particular types of heating. Steam, 
vapor, vacuum, hot water, warm air, electric and 
district heating are adaptable to the classes of con- 
struction to be covered and, therefore, each kind 


will come in for the editorial attention necessary 
to keep the reader informed of the developments 
that contribute to best practice. 


Piping 

In piping, an appreciation of the importance of 
the efficient distribution and utilization of the 
steam, water, air, oil, gas, refrigerants and the 
many process liquids in industrial plants is to be 
backed up by an editorial policy which will con- 
centrate on this phase of plant design and opera- 
tion. As one of our writers puts it, there is little 
to be gained in generating the various forms of 
energy economically in the boiler room and then 
wasting such savings by inefficient distribution— 
or, in other words, by using improperly designed, 
poorly installed and carelessly maintained piping. 

There is such waste. Piping has its very direct 
It should be, therefore, 
Proper sizes, 


relation to the coal pile. 
correctly designed and _ installed. 
proper materials, proper supports, with their de- 
tailed calculations of friction losses, pressure drops 
and such factors, are the problem of every indus- 
trial plant. The trend toward higher pressures and 
temperatures is putting entirely new demands upon 
the distribution system. There is ample reason for 
giving piping constant attention. 


Air Conditioning 


Air conditioning today suggests only cooling and 
humidifying to most engineers and contractors. 
Rightly it includes temperature, whether heating 
or cooling, circulation or ventilation, humidification 
and dehumidification and cleaning, either by the 
filtering or washing process. Rightly, too, in a 
sense, it could mean any one of these as well as 
all in combination. We feel, and it shall be our 
policy of editorial presentation, that air condition- 
ing will be the generally accepted term for any or 
all such processes in the future. Thus, it gives us 
wide latitude in providing an editorial service, and 
we anticipate the opportunity to play an important 
part in developing this division of engineering. 

Air conditioning is a science the possibilities of 
which are only vaguely understood by the majority 
of those whose responsibility it is to utilize its ad- 
vantages. There is practically no type of building, 
no process of manufacturing in which air condi- 
tioning can not make living and working more com- 
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fortable and healthful and production more efficient. 
Thus, we shall make it a point to spread the “gos- 
pel” of air conditioning. What it has done, why it 
was necessary and how it was accomplished, in the 
instances in which it is now performing, will give 
the engineer practical information for application 
to his particular problem. Then, research and ex- 
perience should result in vital developments as time 
goes on. It shall be the obligation of HEaTING, 
PrpING AND AIR CONDITIONING to encourage and fol- 
low these developments and to present them to its 
readers as they become good practice. 


A Unified Field 


In this brief explanation of what the publishers 
of HEATING, PiPING AND AIR CONDITIONING see as 
an opportunity for a unique editorial service, there 
may be given an impression that heating, piping 
and air conditioning constitute three distinct fields. 
To the contrary. They are closely inter-related. 
We visualize them as a unified field,—unified by 
the fact that the engineering problems of each are 
the study, interest and work of the same man, 
whether he be the consulting engineer who designs, 
the contractor who installs or the engineer in the 
plant, institution or building who operates. They 
are a field further unified by the fact that each of 
these groups of men, although in widely differing 
positions, comes together at the point of necessity 
for engineering understanding of heating, piping 
and air conditioning problems, 


Staff of Authority 


Thus, this first issue inaugurates a service which 
will proceed on a carefully reasoned plan of opera- 
tion. In it are shown the co-operation and interest 
accorded by some of the leading engineers in the 
field, whose names appear on our list of consulting 
Many of them have pre- 
pared articles for this number. Others will appear 
We feel that the advan- 
tages to our readers of having access to the authori- 


and contributing editors. 
in subsequent numbers. 


tative knowledge of such men on engineering mat- 
ters of timely importance, can not be overestimated. 


A. S. H. V. E. Section 


The section of the American Society of Heating 
and Ventilating Engineers will appear in each 
HEATING, PIPING AND AIR CONDITIONING has 
become the official organ of this society for the pub- 
lication of its research findings, technical papers, 
In this way, the members 
of the society will receive the same editorial mate- 
rial they have found in the society’s Journal in the 
past and, in addition, the material produced by the 
staff of Heatinc, Pip1nc AND AiR CONDITIONING. 
Similarly, those who are not members of the society 
will, in this way, have the privilege of following 
its activities and engineering developments and, in 


issue. 


proceedings and ews. 
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addition, the material produced by our staff. Thus, 
from the viewpoint of the reader who is seeking 
information, the combined service adds up to a very 


worth while fund of technical and practical data. 


™~ . 
To Sustain Interest 
We hope that 
the interest and confidence in our announcements, 


We now leave it to the reader. 
as manifested by the number of subscriptions en- 
tered, will be stimulated by the appearance of this 
first issue. It shall be our aim to make succeeding 


issues sustain this interest and confidence by the 


quality and value of their contents. 


‘‘Archithermal Plans” 


To the Editor— 

James W. Irving, Mechanical engineer of 
Miss., sends us a proposal which as far as we know 
is original. 

He proposes that plans of buildings showing the 
heating and ventilating system should be called The 
Archithermal Plans. 

Remembering that years ago when the moving pic- 
tures first came in we had an orgy of new combina- 
tion-names, before endorsing this new one, I looked up 
the roots. 

No need to fear on that score; they are genuine and 
pedigreed Greek, and so are according to purists, not 
abhorrent in combination. 

Architect comes from the word meaning 
builder, and thermal from the word meaning heat. 

The old languages always have appealed to me be- 
cause of the many instances in which they can say in 
one word or two what our present language requires 
whole sentences to express. 

A classic example is the Latin phrase—sine qua non, 
which very nearly has become an English noun, and 
which might be written “sinequanon.” One might apply 
it to his sweetie after perhaps having exhausted every 
other endearing word-painting, and if she doesn’t bean 
him before she realizes what he means when he calls 
her his sinequanon, she eventually understands that in 
that little wonderful word he has said that she is “that 
without which is nothing.” She is his sun and moon 
and stars, his universe, his flowers and music and his 
inspiration. . . . his sinequanon. 

So thanks to Mr. Irving perhaps we shall have a new 
elimination of waste, and maybe our engineer President 
will honor it by his august endorsement because of that 
saving of ink and labor and sound vibrations. 

“Archithermal Plans”—It means the heating plans— 
the architect’s plans of the heating system—the plans 
of the heating and ventilating adapted to the architect’s 
drawings for the construction of the building. 

Why, it’s almost as satisfactory and beautiful and 
appealing as is sinequanon! 

It goes nicely with Thermodynamics and Isothermal 
and Cinematograph and other relatives. 

We, therefore, offer the new word to the world with 
our endorsement, and with our hearty thanks to Mr. 
Irving. 


Jackson, 


master 


(Signed) Samuel R. Lewis. 
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T WOULD be inter- 

esting if we could 

present graphically 
the rate of increase in 
the dustiness of the air 
during the last fifty 
years. Such a_ chart 
would show a curve, first gently rising, then getting 
steeper and steeper and, with the approach of the 
last decade, taking a sharp upward turn. It would 
show forcefully how far we are removed from the 
natural condition of the atmosphere, especially in 
and near the great centers of population and indus- 
try. It would help to make us more conscious as 
to how large a problem we have on our hands in 
the pollution of our atmosphere. 

The products of combustion which 
from the chimneys of private dwellings and fac- 
tories are the worst offenders. They carry ashes 
and unburned carbon in minute particles into 
the air and cover our cities with a veritable 
blanket of dust. The small particles stay in sus- 
pension and are driven to and fro by varying 
winds. The larger particles settle gradually and 
mix with the nondescript dust of our streets. This 
mixture, consisting of every conceivable kind of ma- 
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Filtration 


By W. G. Frank 
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terial, is constantly 
ground finer and finer 
by our modern traffic. 
Stirred up it rises again 
to increase further the 
contamination of our 
atmosphere. 

The dust condition in industrial establishments 
still more severe. There are few processes of manu- 
facture that do not liberate generous quantities of dust, 
smoke, and Ventilation to protect men, 
machines and products is usually imperative. Further, 
clean air of the proper temperature and humidity is an 
essential factor in many processes. It is, therefore, not 
surprising that industrial plants were first to respond 
when air filtration equipment was developed, nor is it 
surprising that industrial plants invested in filtration 
equipment as an insurance and protection against the 
dust-laden air. 

The Function of the Air Filter 


Air filtration, as the term has come to be used, is 
restricted to the cleaning of air of comparatively light 
dust loads and at temperatures not exceeding 100 de- 
grees F., or, to put it in another way, the cleaning of 
our ordinary atmospheric air. Air filters extract all 
those impurities which have the form of globular, granu- 
lar, and fluffy particles. The larger the particle, the 
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gases odors. 





Even the aborigines knew how to heat air. We have 
since learned how to cool it, and control its humidity, 
but only in recent years have we come to demand that 
the air we breathe be free from dust, soot and bacteria. 
We require equally pure air for our modern processes 
and machines which are no less delicate than our lungs. 
Thus, filtration of air is of daily growing importance 
and is developing into an industry with large possibilities. 
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more surely and easily it is eliminated. As the size of 
the particle decreases it is more difficult to extract it 
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from the air stream. When it finally approaches gase- 
ous form, such as in smoke, the air filter reaches its 
limitation. It makes no claims of eliminating such ex- 
tremely fine impurities, although a certain amount of 
them may be taken out. 

Air that is heavily laden with impurities also is not 
within the scope of the so-called air filter. To clean 
such air, other types of apparatus are used. These oper- 
ate on different principles, as, for instance, the dust col- 
lector, the gas washer and the electric precipitator. 
llowever, it 1s impossible to draw an exact line between 
dust collection and air filtration as some types of air 
filters can be made to perform to advantage in dust 
collecting systems and are sometimes used in such in- 
stallations. 


Some Early Air Filter Designs 


It is interesting to note how the gradual recognition 
of air filters and their promotion to a modern necessity 
have produced 
changes in the style 
and type of the fil- 
ters themselves. It 


eens nn —s ~s 


is necessary to go 
back to the Ger- 


many of the nine- 
ties to find the orig- 
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inal air filter, in which Canton 
flannel was so arranged as to pro- 
vide a maximum of area. This 
filter was highly efficient in air 
cleaning but unwieldy to handle. 
It never advanced beyond its first 
form of large pockets over wooden 
frames. It was easily torn and difficult to replace when 
clogged with the impurities of the air. 


The Viscous Filter 


During the world war, when cotton in central Europe 
was at a premium and finally disappeared entirely from 
the market. the metal filter, viscous coated, was born. 
It had all the advantages of metal construction and lent 
itself to production by modern methods. But most im- 
portant, this was a form of filter which made it pos- 
sible to attack the problem of air cleaning with en- 
sineering skill and design. 


The viscous filter was conceived to clean the air in 
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Viscous 


FILTER INSTALLATION 
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a mechanical way, by utilizing the forces of inertia and 
adhesion. Within the filtering screen, the air is subject 
to changes in velocity and direction and the dust par 
ticles are thrown out of the stream 
inertia. By coating the filter screen with a viscous fluid, 
the particles are held through adhesion until washed off 
through a cleansing process. 

Since 1915 numerous types of viscous cell filters were 
designed and entered the markets of the world. 


hecause of their 


They 
comprise even today a substantial part of the air filter 
The individual has 
standardized to 20-in. square. They are shaped so as to 
fit in frames which can easily be assembled by bolting 
together. 
of such an installation. Each cell is provided with two 
handles to facilitate removal from the frame when the 
dust accumulation has reached a predetermined maxi- 
mum. Immediately after its removal, a clean spare cell 
is put in its place so as to present an unbroken filter- 
ing surface to the air. The dirty cell is washed in hot 
water and washing powder or blown out with live steam. 
It is then recoated with the viscous fluid and set aside 
as a spare cell. Thus, the entire installation is kept in 
working order by routine cleaning of a certain number 
of cells at suitable intervals. 
When the viscous filter entered the United States, 
it encountered the air washer which had been brought to 
a high degree of perfection. Its main 
functions are humidifying and dehumid- 
ifying, but it also cleans the air by moist- 
§; ening and separating the dust particles 
from the air stream. It is well known in 
the engineering profession how, after a 
period of readjustment, air cleaning has 
been largely delegated to the viscous fil- 
ter, while the used in hu 
midifying, dehumidifying and cooling 


business. size of the cells been 


Fig. 4 gives a good idea of the appearance 
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Automatic Filter 
As the applications of viscous cell filters in industrial 
plants and building ventilation multiplied, it became 
obvious that the hand service required by such installa- 
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tions was not in keeping with the development of other 
modern equipment. The time was ripe for a filter which 
would operate by the touch of an electric button or 
even by clockwork without any human attention. An 
automatic filter of revolutionary design which would 
do just this was perfected in Germany and introduced 
in this country. Another filter, operating in a different 
way but accomplishing the same result, was designed 
and manufactured in this country. They showed the 
way to a variety of new designs and the automatic air 
filter established itself and gradually took the place of 
the cell filter wherever freedom from manual labor and 
constant maximum efficiency were demanded. 
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The pictures shown with this article, will fur- 
nish an idea of the wide choice of mechanical < 
means which have been employed in the design of 
automatic viscous filters. They do not attempt 
to give an exhaustive survey of this type of filter 
but illustrate some of the makes most frequently 
found in installations in the United States as well 
as some recent and very promising developments 
in this field. 

The automatic cleaning and recoating of all 
these filters is based on the principle that the vis- 
cous fluid itself will perform the cleaning func- 


tion, thereby eliminating a separate washing 
agent. According to this process of self-cleaning 


and self-renewing we can now distinguish clearly three 
principal classes of automatic viscous filters. 


Three Principal Kinds of Filters 


In the filters of Fig. 2 and Fig. 6, the medium is ar- 
ranged in the form of an endless screen suspended ver- 
tically from sprockets. Its lower portion is submerged 
in a reservoir filled with the viscous fluid. By rotating 
the screen slowly through this bath, the accumulated 
dust is washed off and drops to the bottom of the 
reservoir, At the same time the part of the screen which 
rises out of the bath is coated with a fresh adhesive 
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film and is ready to receive a new load of dust from 
the air stream. 

The designers of the filters shown in Fig. 1 and Fig. 
7 accomplish the cleaning process and the renewal of 
the adhesive film by flushing the viscous fluid through 
the filter medium in the direction opposite to the air 
flow. The medium of the filter in Fig. 1 is placed on 
the outside of a large drum, which is open on one end 
for the escape of the clean air. A revolving flush pipe is 
placed within and at the lowest point of the cylinder. 
The drum turns very slowly, thereby continually bring- 
ing new portions of the filtering area under the viscous 
stream discharged through orifices in the pipe. The filter 
of Fig. 7 shows the medium arranged in a number of 
stationary shelves which are served by a common flush- 
ing mechanism. This travels back and forth in front of 
the filter and discharges the viscous fluid through a 
series of pipes placed closely above the filter medium. 

A third group of filters is illustrated in Fig. 5 and 
Fig. 8. The filter medium is arranged vertically and 
is stationary. The viscous fluid is pumped into an over- 
head tank and when released flushes down over and 
through the medium. It is received in a floor tank where 
the dirt precipitates, leaving a layer of clean viscous 
fluid on top. 

In the foregoing paragraphs, we have given only the 
outline of the principles upon which the function of 
these automatic filters is based. A number of interest- 
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ing details can be found on each of these filters which 
make them truly automatic. We refer to the mechanism 
controlling the operation, to the handling and clarifying 
of the viscous fluid, and to the extraction of the sedi- 
ment consisting of the dirt which has been removed from 
the air. 

In every automatic filter described, the operation of 
the cleaning and renewing process is intermittent. The 
washing periods are timed in such a way that the static 
pressure drop across the filter remains constant at all 
times. The variety in the process of self-renewing sug- 
gests that the nature of the filter medium in the various 
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types will be substantially different. In fact, we find 
this to be the case and are able to group these filters in 
a different way according to the predominant charac- 
teristics of their filtering medium. But, as theories of 
dust elimination are involved, we will be content merely 
to point to this difference in the make-up of viscous 
automatic filters. 

About a year ago, a filter of radically different con- 
struction and not operating on the viscous principle was 
brought into the ever-widening market of air filters. 
This filter is shown in Fig. 3, and is of all metal con- 
struction. It employs a cellulose filter mat, inserted be- 
tween wire frames. In a way, this filter makes us think 
again of the old cloth filter with its high efficiency ob- 
tained by straining the air through innumerable micro- 
scopic passages. But the new filter is flexible in appli- 
cation and the medium can be renewed in a moment and 
without any effort. It 
features the idea of — 
renewal by discard- 
ing an inexpensive 
material when used 
up without appreci- 
able labor or ex- 
pense. 


Uses of Air Filters 


With the increased 
popularity of air fil- 
ters, the proportion 
of their two princi- 
pal markets has grad- 
ually changed. De- 
signed originally for 
industrial purposes, 
air filters found 
their first large op- 
portunity in the 
cleaning of cooling 
air for electric mo- 
tors and generators. 
From this start, they 
were quickly adapted 
for the protection of 
compressors, internal combustion engines and for im- 
portant processes such as food manufacture, drying, 
finishing and paint spray removal. Complete ventilating 
systems, distributing air which had been passed through 
air filters, followed as a logical consequence in many 
plants where the dust nuisance was a severe handicap to 
the efficiency of the employes. 

In the ventilation of public and office buildings, the 
benefits of clean air were not so easy to prove as in in- 
dustrial ventilation. If, however, there were at first 
any doubts as to the economical returns of the small in- 
vestment in air filters, they were quickly dispelled as 
buildings in the United States grew larger and con- 
gestion increased. Filters became a recognized and in- 
dispensable part of any up-to-date ventilating system. 
\s a result, the total number of air filters in building 
ventilation exceeds today by far that of all industrial 
applications combined. 

From a scientific standpoint much remains to be 
learned in this new art. A great deal of research will 
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be necessary before we fully understand the complex 
actions which take place in air filters. The American 
Society of Heating and Ventilating Engineers has recog- 
nized the great importance of these questions and has 
sponsored a promising investigation which is being made 
by the University of Minnesota under the direction of 
Prof. F. B. Rowley. It is intended to establish a 
standard of air cleanliness, as well as a standard of 
performance by which different filters can be compared. 
A broad study of the whole field of air filtration will 
be necessary, which will benefit the entire industry. 


The Future of Air Filters 


What predictions can we make as to the future of 
air filtration? It is natural that in a business such as 
this, where improvements and developments are con- 
stantly being made, we feel that the record of past 

performance entitles 

us to a great deal of 
optimism for the fu- 
‘ ture. The filters of 
five years hence may 
> be quite different 
2 from our present 
2 models. They will 
be, we are sure, still 
simpler and 
efficient and as 
approach this ideal, 
the use of filters will 
become more and 
{ more universal. They 
{will find their 
into every building 
of industry and com- 
merce, 

To get an adequate 
conception of the 
field of air filtration 
one must consider it 
as an integral part of 
ventilation, and, in a 
larger sense of air 
conditioning, which 

is coming to mean the heating or cooling, the circulating, 
the cleaning and the humidifying or dehumidifying of 
air. In fact, air conditioning without filtration is almost 
unthinkable—speaking now of demands in our modern 
buildings. 
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Outside of the progress made in air filtration, we 
find new developments, based upon research by modern 
methods and experience in the field, in the entire line 
of air conditioning. We have new and more efficient 
heating and cooling equipment, fans that do their work 
with less horsepower and we are gaining an intimate 
knowledge of the intricacies of air motion and dis- 
tribution without objectionable draft. 

It therefore requires no strain on the imagination to 
visualize the office building and the home of the future 
as being supplied with conditioned air throughout. 


Consider, then, that a filter must of necessity go 
with each of these systems, and one may gain some idea 
of the size and scope of this field we are talking about 
air filtration. 
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Change Piping to Increase Boiler Output 
The Blind Gasket 
Emergency Welding Keeps Job Moving 


? by 
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Change Piping To Increase Boiler Output 
© accompanying sketch shows how a change 


P 
7; piping and the use of long radius elbows, in- 
stead of an angle valve and an elbow of standard di- 
mensions, were resorted to in order to increase boiler 
output. At the same time, the experience furnished 
proof that, in changing direction at 90 degree turns 
in pipe lines, it is better to use an elbow instead of 
a tee, angle valve or similar fitting, 

A certain industrial plant installed a boiler for the 
purpose of burning shavings and sawdust from the 
wood mill and rubbish that accumulated throughout 
the plant. The boiler was formerly a high pressure 
boiler, manufacturer’s rating 250 H.P., with a 6-in. 
nozzle for the steam outlet. When it was converted 
into a burner for shavings, sawdust and rubbish it 
was arranged to furnish steam at low pressure, and 
the 6-in. nozzle was connected to a 12-in. steam main 
which supplied steam for the most part for lumber 
drying kilns, dry rooms for painted material and 
cabinet shop glue heaters. 

The safety valves on the boiler were set to dis- 
charge at 10-lb., to comply with city ordinance ac- 
cording to operating conditions. The normal steam 
pressure on the 12-in. steam main was 2-lb. This 
steam main also received exhaust steam from a num- 
ber of steam hammers used for forging work. 

The boiler was hand fired and it was not unusual, 
when “firing heavy,” to have the safety valves dis- 
charge to the atmosphere. It was a frequent occur- 
rence for the firemen to slow up on the firing be- 


cause, as they truthfully said, “What's the use? 
Steam is only wasted anyway.’ 

Tests were made by applying pressure gauges at 
different points on the steam outlet and 12-in. main, 
and it was decided to take off the 6-in. steam nozzle, 
install a 10-in. nozzle, increase the 6-in. pipe from 
the boiler to the steam main to 10-in, and use long 
radius elbows instead of the 6-in. angle valve and 
6-in. elbow of standard dimensions.: Alterations were 
made as shown by sketch. 

The output of the boiler was increased and the 
firemen found that there was nothing to prevent 
them from putting shavings and rubbish in the fire- 
box of the boiler. And the safety valves quit dis- 
charging under normal working conditions. 

When the 6-in. piping, angle valve and elbow of 
standard dimensions were removed, after five years 
of service, it was interesting to observe that the in- 
side of the 6-in. elbow, at the point shown in the 
sketch, was worn smooth by the flow of the steam 
and that the angle valve, which was placed in an up- 
right position, was badly worn on the lower part of 
the outlet. 

While the main trouble in this case was that the 
6-in. outlet and piping were too small to take the 
low pressure steam from the boiler, the condition of 
the interior of the angle valve showed that eddy cur- 
rents were detrimental to a free and unrestricted 
flow and suggested the use of an elbow instead of an 
angle valve. The smooth surface of the 6-in. elbow 
of standard dimensions on the longer arc of the in- 
terior showed that flow was restricted there, too, and 
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suggested that where there is a flow of any conse- 
quence, an elbow of the long radius pattern or a bend 
is preferable to an elbow of standard dimensions. 


The Blind Gasket 


MONG the problems encountered by pipefitters, 

both construction workers and maintenance 
men, in industrial plants when making repairs, al- 
terations, additions or installing extensions to exist- 
ing pipe lines is that of keeping the plant running 
with as few interruptions as possible, 

The use of a blind gasket can be a help in many 
cases. The accompanying illustration shows a job 
in which an elbow was to be removed, a tee substi- 
tuted and a pipe line extended from the additional 
opening of the tee. The new line may change direc- 
tion soon after leaving the starting point. It may 
lead around machinery, shafting and belting in oper- 
ation and many other things that would make meas- 
urements difficult or consume time in making the 
final connection at the completion of the work. 

A piece of steel, 4%-inch thick, can be made up in 
the shape shown. It is common practice to cut it 
out of a steel plate with the oxy-acetylene cutting 
torch. The part projecting from the disc, or handle, 
which must be narrow enough to pass between the 
flange bolts, helps in putting the plate or disc in po- 
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point of the new pipe work has been securely and 
accurately established. The new pipe work can now 
be installed, without any danger from leakage 
through a valve (which is important in freezing 
weather) or from having a valve carelessly opened 








8L4/NO GASKET PLATE 


70 FIT /NSIDE OF BOLTS BLINO GASKET MALATE 


FULL SIZE 











PLate Usep IN 


SUBSTITUTING TEE FoR ELROW 


DeTaAIL OF Buinpn GASKET AND 


while workmen on the new line are in close quarters 
where an accident could not be avoided. This fea- 
ture is important from a safety standpoint. 

When the new section of the pipe work has been 
installed it may be advisable to test it out before put- 
ting it in operation. By putting in a gasket on each 
side of the blind gasket plate, which should be done 
when originally inserted, pressure may be applied 
and the new section of piping given a thorough test. 
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sition. It is used principally, however, to indicate 
that a blind gasket is in the pipe line so there will 
be no chance of misunderstanding in case the pipe- 
fitters are put on other work and different men are 
called on to finish the original job. With the handle 
projecting, they can tell at a glance just which joint 
has the blind gasket. 

For low pressures and up to 50-lb. the blind gas- 
ket plate may be placed inside of the flange bolts, in 
which case no bolt holes are required in the gasket. 
For higher pressures it would be advisable to make 
a full size gasket with bolt holes, in which case flange 
holts would pass through the blind gasket plate. 
Also, the thickness of the plate should be increased 
depending on the pressure and the size of the inside 
diameter of the pipe. It must be understood that in 
case the pipe measurements are to be very close the 
thickness of the blind gasket plate and its gaskets 
must be taken into consideration. 

After the blind gasket plate has been fastened in 
position, pressure may be turned on the original pipe 
work and it can be put back in operation the same 
as it was before the work was begun. The starting 





By tapping an opening in the new piping near the 
blind gasket plate, compressed air, steam or water 
can be introduced through the opening and the new 
piping can be thoroughly blown out in order to re- 
move dirt and scale before placing in operation. 
When ready to put the new piping in operation, a 
shut down of only a short duration is required to 
loosen the flange joint, pull out the blind gasket 
plate, replace gasket and tighten the joint. Then the 
complete system of piping is ready for use. 


Emergency Welding Keeps Job Moving 


N AN industrial plant it was necessary to com- 
I plete without delay some low pressure steam 
piping. Certain lengths of 4-inch pipe were needed 
to proceed with the job, Threading machines were 
not convenient, as they were in a remote part of the 
plant, so welding was used to fabricate pipe of the 
proper measurements. Various random lengths of 


4-inch pipe, found around the plant, were adapted 
to this purpose. 
First the various lengths required for the installa- 
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tion were determined: The welder then procured 
a piece of angle structural steel and laid the pieces 
of pipe to be welded in the angle of the steel, using 
it to keep the pipe in a straight line while it was be- 
ing welded. A threaded end on each of the two 
pieces of pipe was then cut off by the cutting torch. 
One of the pieces was cut the required length so 
that the two or more lengths together would make 
one of the lengths required by the piping system. In 
some instances a number of pieces of pipe were used 
in this way in order to make one length of pipe. 

An ordinary straight piece of angle structural steel 
makes a very good form for holding pipe in line for 
welding and this scheme was very efficient in getting 
this particular piping system into operation in the 
time required. 

The ingenious pipefitter works out many such pip- 
ing methods to save time and money for the concern 
by which he is employed. 





National Warm Air Heating Association 
Holds 16th Annual Convention 


The sixteenth annual convention of the National 
Warm Air Heating Association was held in Indian- 
apolis, Ind., April 9, 10 and 11. The question of coal, 
oil and gas fired furnace installations was given study 
in three papers, one on “The Domestic Automatic 
Stoker,” by K. C. Richmond, St. Louis, Mo., one on 
“Gas for Home Heating,” by H. B. Johns, Chicago, 
Ill., and the third on “The Installation and Use of 
Oil Burners in Warm Air Furnaces,” by F. G. Sedg- 
wick, Minneapolis, Minn. Standard code matters 
were discussed by Professor J. D. Hoffman, chair- 
man of the code committee, and the sixth edition of 
the standard code was distributed to members. 

The last day of the meeting was turned over com- 
pletely to research matters, Professors Willard, 
Kratz and Quereau, of the University of Illinois, pre- 
senting the latest findings in their studies conducted 
at the research residence, built by the National 
Warm Air Heating Association, in Urbana, III. 
These findings had to do particularly with the fan 
system of warm air heating. 

An interesting side light of the convention was a 
trip to inspect the heating installation in the Butler 
Field House, which is the largest warm air heated 
building in the United States. 

The new officers elected were J. M. Triggs, Hunt- 
ington, Ind., president; Charles F. Seelbach, Cleve- 
land, O., first vice president; H. T. Richardson, New 
York, N. Y., second vice president, and Allen W. 
Williams, Columbus, ©O., treasurer and = :anaging 
director. 

Directors named were ©. E. Hall, Indianapolis, 
Ind., chairman; R. W. Blanchard, Chicago, IIL; 
Clarence Olsen, Elyria, O., and A, W. Wrieden, Hol- 
land, Mich. 

The following committee chairmen were appoint- 
ed: Research advisory, C. M. Lyman, Utica, N. Y., 
honorary chairman, and J. F. Firestone, Dowagiac, 
Mich., chairman; publicity, H. T. Richardson, New 
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York, N. Y.; better business, I. L. Jones, Utica, N. 
Y.; code, J. D, Hoffman, Purdue University ; legisla- 
tive, A. P. Lamneck, Columbus, O.; membership, C. 
E. Hodges, Utica, N. Y.; director of research, Pro- 
fessor A. C. Willard, University of Illinois. 





Some Reminiscences of E. S. Hallett 


The human race having struggled upward by 
means of the wheel, the tube, and the compass, has 
reached its present state of leisure and _ health 
through the myriad developments of the engineer. 
The world will never be able to compute the loss of 
an engineer with vision. 

An engineer with vision was E. S$. Hallett, chief 
engineer of the board of education of St, Louis, Mo., 
whose obituary appears in another part of this paper. 
The stories of his various interests and activities, 
the achievements and honors bestowed upon him 
would fill many a volume. In the minds of some 
engineers, one of his greatest achievements was the 
establishment of a better health record in the schools 
of St. Louis than in any other city in the country. 
The medical board of St. Louis schools willingly 
gave Mr. Hallett credit for the far reaching benefits 
of the air conditioning, which, due to Mr. Hallett, 
is maintained in the schools of that city. 

We believe it is in the hearts of everyone of his 
many friends among heating and air conditioning en- 
gineers, to express themselves as did Dean F. Paul 
Anderson of the University of Kentucky when he 
sent to the Hallett family the following telegram of 
sympathy : 

“IT was greatly shocked to learn this morning of 
the death of my dear friend, Edwin S. Hallett. He 
was one of the most noble, courageous, intellectual 
and unselfish men | have ever known. He has left 
a great impression on the engineering world. His 
passing is indeed a personal loss. My heartfelt sym- 
pathy and condolences to each and every member of 
his household. For I know he made life sweeter 
to each one of them than it would have been without 
him. I grieve for you.” 





Convention Dates 
June 10, 11, 12 and 13, 1929.—H. P. C. N, A.—The 


fortieth annual convention of the Heating and Pip- 
ing Contractors National Association, to be held in 
St. Louis, Mo., with headquarters at the New Jeffer- 
son Hotel. 

June 11, 12, 13 and 14, 1929-——N. D. H. A.—The 
twentieth annual convention of the National District 
Heating Association, to be held at Detroit, Mich., 
with headquarters at the Hotel Statler. 

June 20, 21 and 22, 1929.—A. S. R. E.—Spring 
meeting of the American Society of Refrigerating 
Engineers at State College, Pa., near Pittsburgh. 

June 26, 27 and 28, 1929.—A: S. H. V. E.—The 
summer meeting of the American Society of Heating 
and Ventilating Engineers at Bigwin Inn, Lake of 
Bays, Ont., Canada. 


























